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RARITAN BAY AND SMIDY HOOK BAY, NEW JERSEY 
BEACH EROSION AND Ht1RRICANE PROJECT 

GENERAL DESIGN MEMORANDUM NO. l 
MADISON AND MA!I!MYAN TOWNSHIPS 

I - Im'RODUCTION 

l. SCOPE. This design memorandum prepared in accordance with 
.:EM-lll0-2-ll50, dated l5 January l962 is the :first of' two design 
memoranda that will be pre:r;sred to cover the authorized beach erosion 
and hurricane protection project along the south shore of' Raritan 
Bay and Sa.ndy" Hook Bay in Northern New Jersey. The project provides 
:for beach. :f'iJ.l, groins, levees and interior drainage facilities :for 
shore and hurricane protection at Madison Township, shore protection 
at Matawan Township and Borough of Union Beach, and hurricane 
protection at the Borough of Keansburg and East Keansburg. This 
design memorandum No. 1 will cover the portion of' the project that 
lies in Madison and Matawan TOWDShips. This design memorandum 
presents all the basic, design, cost, and economic data pertinent to 
the authorized beach erosion and hurricane protection plan and is 
not intended to be supported by any supplemental design data. 

2. PROJ.EXJT LOCATION. The project area included in this design 
memorandum consists of' about three miles o:f coast· in Middlesex and 
Monmouth Counties in northern New Jersey, extending along the south 
shore of' Raritan Bay in Madison and Matawan Townships between 
Cheesequake and Matawan Creeks • The sections of' the shore in Madison 
Township are Morgan Beach, Laurence Harbor, Seidler's Beach and 
Eo.ollcrof't, (Figure 1) • The sections o:f the shore in Matawan Township 
are Cli:f't'wood Beaah. - west, starting at Whale Creek and Cli:f':f'wood 
Beach - east, extending beyond Matawan Point, (Figure 1) • 

3· GENERAL. The pertinent data, relative to the portion of the 
authorized project in Madison and Matawan Townships, are contained 
in Table l. These items outline :for reaicy" reference, all of' the 
pertinent project information on the physical and design :features, 
essential costs and economics, construction schedule and local 
cooperation. 

III -ProJECT AUTHO~ON 

4. .AtJmORITY :roR THE PROJECT. The project was authorized by 
the Flood Control Act of' l962, dated 12 October 1962 substantially in 
accordance with the recommendations of' the Chief of' Engineers in 
House Document Nun.bered 464, 87th Congress, at an estimated cost . of' 
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$3,097 ,coo and was modified :for the cost sharing of' the beach erosion 
portion of' the project in accordance with Section 103 of the River 
and Harbor Act of' 1962, dated 12 October 1962. 

5 . PROJECT PROVISIONS. In the authorizing document, the Chief' 
of' Engineers after due consideration of' the recommendations of' the 
reporting officers a.n.d the findings of' the Board of Engineers for 
Rivers and Harbors and the Beach Erosion Board, recommended to the 
Secretary o:f the A::r:rrJy an improvement for prevention of' beach erosion 
and hurricane d.ama.ges along the south shore of' Raritan and Sandy 
Hook Bays, New Jersey to provide for: 

a. Construction of' the various segments within the limits 
given in the report of' the District Engineer and shown on Figure 1, 
to the cross-sectional dimensions and for the purposes indicated in 
Table 2 hereof'; and 

b. Accomplishment of' the foregoing generally in accordance 
with the plan o:f the District Engineer, except as noted herein, with 
such modifications thereof' as in the discretion of' the Chief' of' 
Engineers may be advisable, at an estimated cost to the United States 
of' $3,o4o,ooo for construction; provided that, prior to iriitiation of' 
construction, local interests give assurances satisfactory to the 
Secretar:y o:f the A:rrrq that they will: · 

(1) Provide without cost to the United States all lands, 
easements, and rights-of-way, including borrow areas, necessary for 
construction of' the project; 

(2) Accomplish Without cost to the United States all 
alterations and reloca-tions of buildings, streets, storm drains, 
utilities and other structures made necessary by the construction; 

( 3) Bear the percentage of' total first cost :for each 
segment as shown in Table 1, to consist o:f the items listed in (1) and 
(2) above and a cash contribution to be paid either in a lump sum prior 
to initiation of' construction or in installments prior to commencement 
of' pertinent items, in accordance With construction schedules a.s 
required by the Chief of' Engineers, the final apportionment of' cost to 
be made after actual costs and values have been determined; 

( 4) Hold and save the United States :free f'roni. d.a.mages 
due to the construction works; 

(5) Maintain all the works after completion in 
accordance with regulations prescribed by the Secretary of' the Arm:::!; 

( 6) Maintain during the economic life of' the project 
continued public ownership of' the non-:Federal publicly owned shores 
and continued availability for public use of' privately owned shore 
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TABLE l - PERl'IliENT DN!A - RA.RI'lAN BAY AND SANDY HOOK BAY 1 NEW JERSEY -
MADISON AND MA!rAWAN TOWNSHil?S 

1. POOJID.r LOOAT.ION: Morgan Beach past Matawan Point in Madison and Matawa:a Tawnahipe 1 Middlesex and Monmouth Counties, New Jersey. 

2. WAT'ERWAY: R>.ritan and Sllnll¥ !took Bays. 

3· CLIMAl'OLOGY: 
a. Temperature ("F) 
b. Precipitation (inches) 
c. Bela.tive Hunidity (~) 

Figure 13 
Northwst 

d. Winds (l) Beferenoe 
(2) Prevailing: 
(3) MAximum Velocity: (6/ll/53) - 78 MPH (Long B:ra.noh) 

IJ.. HYDRAllLIC 
a. Tides ( l) Semi -dilUTiaJ 

(2) Mean :r8.!:lge: 5 .o feet (Sou:th Amboy) 
3.8 feet (Highlands) 

(3) Spring range: 
6.0 feet (south Amboy) 
4.6 feet (Highlands) 

~
4) 25 Nowmber 1950: + 9.5 feet MSL (Perth Amboy) 
5) 12 September 1900: + 10.0 feet MSL (Perth Alnboy) 

b. Waves: 1) Beference: • Figure 13 
(2) computed maxitm.ml - Point Comfort, Kesnsburg 

D .irection east northeast 
\{ '1nd 4o MPH 
H .eigb.t 14 feet 

(3) storm swells: 
S!llldy Hook to RockAway Point 15 feet 
Navy Pier Sandy Hook Bey 6 feet 
Atlantic Highland.a 5 feet 

c • sur~ : ! 1) M&Xinrum a torm ( 12 Sept • 6o) 10 .IJ. feet 
2) StandArd project hurricane (Sandy Hook): 12.3 feet 
3) Maximum. probable hurricane (Sa.nd;Y Hook): 15.3 feet 

5. TYPES OF SHORE IMPI«JVllMENT 
a.. Bea.ch Protection: 

~
1) Purpose: to restore bea.ch 
2) Mater:i&l hydraulic sand 3l Top elevation (feet above (llllll) 

( 4 Bay slope 
(5) Benn width (feet) 

b. Blu.f:f Protection 

5.5 
l on 20 

100 

l!IGH 
llO 
61.70 

(l) Purpose to restore be&eh and to stor> bluff erosion. 
(2) Mater:i&l hydraulic sand 
( 3) Top elevation (feet &bO'M msl) 10 .o 
( 4) :say slope l on 20 
( 5) Berm width (feet) 25 

c • Hurricane - Be&ch Protection 

2) Materi&l hydraulic and dry fill 
1
1) Purpose to protect against tid&l flood.ing and to Teetore beach. 

3) Top elevation (feet above mal) 15 .Q 

(4) Top width (feet) 25 
{5) Slopes: waterside protected side 

bydnl.ulic £'111 dike: 1 on 20 l on 15 
land fill levee: 1 on 3 l on 3 

6 • A!T.L'HORIZED POOJID.r (H. Doc • No • 464) 
sreFIONS 

a. Madison Township 
b. Matawan Tawnahip 

TYPE IMPR:lm!E:NT 
Shore a.nd hurricane 
Shore 

c. Borough Union Beach 
d. Borough of Kesnsburg and East Keansburg 

7. PROJECT COVERED IN THIS DESIGN MEMORANDlM 
a. Madison Toim.ehip 

(l) Morgan Beach 

Shore 
hurricane 

(a) Protection type: hurricane • beach 
(b) Shore length (feet) l,4oo 
(c) Closurelevee (t'eet) 900 
(d) Paise Route 35 service road (feet )700 
(e) ~ise Cliffwcod Way (feet) 230 
(f) Jiydraulic sand fill ( c .y.) 247,500 
(g) Land fill (c.y.) 3Q,24o 

!h) Drainege lines (feet) 500 
i) Ra.ise buildings (no. ) 3 
j) Lands: penna.nent rigb.ts (acre) 6.0 

temporary r:tgb.ts (acre) 1.1 
( 2) Laurence Harbor 

(a) Protection type Bluff 
(b) Shore length (feet) 3, 8oo 

1
cl H,ydn!.ulic sand fill (c.y.) 207,6oo 
d Remove buildings (no.) 2 
e Landa: pet'!ll~Wl!nt r:tgb.ts ( a.cre) 9. 7 

(3) Seidler's Bea.ch 
(a.) Protection type 
(b) Shore Length (feet) 
{ c ) !Iyd.raulic sand fill ( c , y • ) 
(d) D.rain&ge line (f'eet) 
(e) Landa: permanent rigb.ts (acre) 

be&eh 
2,200 
7,900 

135 
5.6 

3 

SHORE I..E!IOm ( :rt) 
10,250 

5,450 
3,000 

liJ-,150 

AVERAGE 
52 
44 
70 



TABLE 1 • PERrnl'ENl' DA!J!A - RARITAN MY AND SANDY HOOK MY, NEW JERSEY -
MADISON AND l>IA!J!AWAN TOWNSHIPS (Cant' d) 

( 4) Knollcro:t't 
(a.) Protection t)l1le Bluff 
(b) Shore length (feet) 2,850 
(c) lf:ydmu.lic sand fill ( c .y.) 87,300 
(d) Lands: pemanent rights (acre) 9.9 

b • Ma.t&wn TownshiJil 
( 1) Clif:!;'Jood Beach - wet 

(a.) F::-otect ion t)l1le · · bea.cb. 
(b) Shore length (feet) 2,200 
(c) b;ydrau.lic sand fill (c. y. ) 79, :xYJ 
(d) Lands: pe:rmanent rights -(acre) 4.4 

( 2) Clif'fw<lod Beach - east 
(a.) Protection tYJ?" 
{b) Shore length (feet) 
(c) lf~u.lic sand fill (feet) 
{d) Dre.:tnage line, (feet) 
(e) La:lds: penna.nent righta (acre) 

tel!l.JilOre.ry rights (acre) 

8. LOCAL COOPERATION 

Bluff 
3,250 

lTI,lOO 
350 
8.2 
0.3 

a.. Provide ll'ithout cost to ths United States a.ll lsndil, easements, and rights-of-way including borrow a.rea.a, necessary for 
construction of the project. 

b. Accomplish without cost to the United States a.ll aJ.terationa a.nd relocations of buildings, streets, sto:nn drains, utilities 
a.nd other structures made necessary by the construction: 

c. Bear tb.e percen:taBe of totaJ. first cost for each segment to consiSt in part of items a a.nd b, and a. cash contribution to be 
paid either in a. lump sum prior to initiation of construction in inst&l.lments prior to cO!mllence~nt of )ilertinent items, in 
accordance with construction schedules a.s required by the Chief of Engineers, the finaJ. ap)ilOrti~nt of cost to be mail.e 
after actual. costs a.nd values have been detennined; 

d. Hold a.nd save the United States free from demages due to the construction vorkll; 
e. MAintain a.ll the vorkll after completion in accordance with regulations prescribed by the Secretary of the Army; 
f. Maintain during the economic life of' the project continued public ownership of' ths non-f'ederaJ. publicly owned shorea a.nd 

continued availability for public use of' privately owned shore equivalent to that UJilOU 11hicb. the recOI!l!Dellded f'ederaJ. 
participation is based; 

g. Control wa.ter JilOllution to the extent necessary to aa.f'egusrd the hea.lth of' ba.there; 

h. Construct, concurrently ll'ith the recommended beach fill, suitable parking fields a.nd bathhouses open to a.ll on equal terma . 

9. E9'1'IMATED CONSTRICTION COST (JULY 1963 PRICE I.EVELS) 

a. FEDEllAL FIRST COST (dollars ) 
( l) Construct ion Coste 
(2) LocaJ. Contribution 
( 3) FederaJ. share 

b. NON-FEDERAL FIRST COST (dollars) 
( 4) Cash Contribution 
(5) Lands, Ea.senents a.nd rights-of-way 
(6) Non-FederaJ. Share 

c . '"2<1rAL PROJECT 

10. APPORriONMENT OF COSTS 

a. Madison Township 
( l) Shore protection 
( 2) lfurricane protection 
(3) Total 

, b. Mat&wn Township 
(1) Shore protection 

c. Matawan and Madison Townships 
(1) 'I'ota.l 

MAdison 
TCMU!hip 

912,195 
376,491 
535.704 

376,491 
Il7,615 
ii94,l06 

1,029,810 

Fedeml 

dollar , 
226,o8o 45.2"' 
309,624 'lb.ob 
535' 704 5il.7 

133,070 42.oa 

a. Excludes lands, easements and rights-of-~. 
b. Includes lands, easements and rights-of'-wa.y. 

ll. BENEFIT - COST RATIO 

a. Hadisan TO'IIllShip 
b, !4at&wan Township 
c. Total 

12. CONSTRUCTION SCHEDULE 
a; Submit and a)ilprow plans and 

specifications 
b. Receiw lands. easei!Ents and rights-

of-~ 
c. Recei"" Cash contribution 
d. Advertize 
e. Open bids 
f. Awa.rd contract 
g. commence work 
h. Camplete work 

to 1 
tol 
to 1 

1 - 15 August 

15 August 
15 August 
15 August 
12 September 
25 September 
15 October 
15 October 1964 

4 

Matawan 
Township Total 

316,69) 1,228,885 
183,620 56:l,lll 
133,070 --~ 

183,620 56o ,111 
9,510 

193,130 -~3N~& 
326,200 1,356,010 

Non-FederaJ. Lands, 
Caab. Contribution ea.sell'ents & 
dollar , rights-of'-;m.y 

274.19) 54.:.3 07,220 
102.301 if·O 30,395 
376,491 1.2 ll7,615 

183,620 58.0 9,510 

56o,ll1 45.6 L"7,125 



equivalent to that upon which the recommended Federal. participation 
is based; 

(7) Control water pollution to the extent necessary 
to safeguard the health of bathers; 

(8) Obtain approval o:f the Cfuie:f' of Engineers of 
detailed plans and specifications :for the work contemplated and 
arrangements :for its prosecution, prior to commencement of any 
work on the recommended beach-protection phase of the project at 
Matawan Township and Borough of Union Beach or the beach-protection 
phase of the project at Madison Township :for which Federal partic
ipation is planned, if undertaken separatel.y :from the recommended 
combined improvement; 

(9) Construct, concurrentl.y with the recommended 
beach :fill, sui table parking :fields and bathhouses open to all on 
equal terms; and 

(10) At least annua.lly in:form. interests affected that 
the hurricane improvements will not provide substantial protection 
:from bay surges higher in elevation than that of hurricane "Donna", 
12 September 19(50. 

c. Reimbursement to local interests in the amount of 
$57,000 as the Federal share of the costa incurred by them in 
accomplishing the beach protection work at Keansburg in 1957. The 
total cost to the United States :for construction thus becomes 
$3,097 ,ooo. 

6. PROJECT DFJ.I.An,S . Other pertinent details of the authorized 
plan of improvement corresponding to data contained in Table 1 are 
contained in Table 2 as obtained :from the report of the District 
Engineer and from supplemental data :furnished for the report of the 
Chief of Engineers by 3rd Indorsement, dated 7 August 1961 to ENGBR 
letter, dated 29 July 1961, subject: Survey Report on Raritan Bay 
and Sa.:nCcy- Hook Bay, New Jersey (Statement Al of Appendix A). 

7. RIVER AND HARBOR ACT OF 1962 (PL 87 - 874, approved 23 
October 1962) Section 103 of this act which amends PL 826r84th Congress 
which amends PL 727, 79th Congress; prescribes the basis of Federal 
aid towards the cost of restoration and protection of Federal, non
Federal, and private shores. Pertinent portions of Section 103 
applicable to this project are: 

"(a) The Act approved August 13, 1946, as amended by the 
Act approved July 28, 1956 (33 u.s.a. 426 e-h) pertaining to shore 
protection is hereby :further amended as :follows: 
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(1) the word "one-third" in .section l(b) is deleted and 
the word "one-ha.lf" is substituted t~erefore; 

(2) the following is a.dded a.f'ter the work "located" in 
section l(b); "except that the costs allocated to the restoration 
and protection of Federal property s:bau be borne :f'ully by the 
Federal gOvernment, and :further, that Federal participation in the 
cost of a project for restoration and protection of State, county, 
and other publicly owned shore parks and conservation areas may be, 
in the discretion of the Chief of Engineers, not more than 70 per 
centum of the total cost exclusive of land costs, when such areas: 
Include a zone which excludes pe:rma.nent human habitation; include 
but are not limited to recreational beaches; satisf'y adequate 
criteria for conservation and development of the natural resources 
of the environment; extend landward a sufficient distance to include, 
where appropriate, protective dunes, bluffs, or other natural 
features which serve to protect the uplands from damage; and provide 
essentially fUll pe.rk facilities for appropriate public use, all of 
which shall meet with the approval of the Chief of Engineers;" • . . 

(3) The cost-sharing provisions of this Act sha.ll apply 
in detemining the amounts of Federal participation in or payments 
toward the costs of authorized projects which have not been 
substantially completed prior to the date of approval of this Act, 
and the Chief of Engineers, through the Beach Erosion Board, is 
authorized and directed to recompute the amm.mts of· Federal contri
bution toward the costs of such projects accordingly.'' 

8. MODIFIED APPORriONMENT OF COSTS. In accordance 'With the 
requirements contained in the 1962 modification of the beach erosion 
law (paragraph 7), the apportionment of cost was recomputed and 
submitted to higher authority by letter date~ 31 Januar,r 1962, 
subject: Cost Sharing for Beach Erosion Control Projects under 
PL 87-874, and was approved by the Beach Erosion Board by 2nd Indorse
ment dated 5 March 1963 and by the Chief of Engineers by 3rd Indorse
ment dated 14 March 1963 (Statement A2 of Appendix A). The apportion
ment of cost contained in the report of the Chief of Engineers in 
the authorizing document as contained in Table 3 was revised as 
noted in Table 4. It is to be noted that division of cost was 
modified as follows: 
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TABLE 2 - PERHNENT DErAILS - AUrHORIZED PLAN OF IMPROWlENT 

HY'dril'U1ic Fill Earth Fill section Details 
Purpose to be or top ele- Top Side S:)..opes 
and Length Required pumped stonL! vat ion Width Land- Water 

Segment ~ (:rt.) (cu. yds) (cu. yds .• ) (cu. yda) (:rt msl) (feet) side side 

t<Jadison TownshiJ2. 
168,8oo 25 1 on 20 A 1,000 2ll,070 - 15.0 1 on 15 

Horgan Beach D l,l4o - - 23,940 15.0 25 1 on 3 1 on 3 
Thence to Cabin Colony B 2,6oo 14o,6oo 175,8oo - 10.0 25 - 1 on 20 
Laurence Harbor cabin A 1,583 266,700 332,69) - 15.0 25 1 on 15 1 on 20 

colony 
D 8oo - - 24,817 15.0 25 1 on 3 1 on 3 

Seidler's Beach c 1,767 42,500 53,100 - 5·5 100 - 1 on 20 
Knollcro:rt B 850 20,500 25,6o0 - 10.0 25 - 1 on 20 
Thence to Whale Creek c 1,000 20,4oo 25,500 - 5.5 100 - 1 on 20 

Subtotal 

Hurricane and Beach A 2,583 435,08o 543, 76o 
protection 

Shore Bluff Protection n 3,450 161,100 201,4oo 
Beach Protection c 2,767 62,930 78,6oo 
Tie-back levee D 1,940 - - 48,757 

A-C 8,8oo 659,08o 823, 76o 
Hatawan Township 

CliffWood Beach cabin 
colony 

n,8JO Beach protection c 3,100 89,8oo - 5·5 100 - 1 on 20 
Thence to Mata<ron Point B 1,700 50,4JO 63,000 - 10.0 25 - 1 on 20 -4 
Shore bluff protection 

Subtotal B-C 4,8oo 122,200 152,8oo 

Borough of Union Beach 
Beach Protection c 3,000 100,000 125,000 - 5.5 100 - 1 on 20 

Borough of Keansburg and 
East Keansburg 
Hurricane and Beach Protection A 14,150 2,263,200 2,828,940 .. 15.0 25 1 on 15 1 on 20 
Tie-bac1~: Levee D 13,293 - - 545,930 15.0 8-25 1 on 3 1 on 3 
Three stone groins E 630 - - 6,000 0 to 5.5 8 1 on 15 1 on 25 - 1 on 15 

PROJECT TOI'ALS 

Hurricane and Beach Protection A 16,733 2,698,28o 3,372,700 
Shore Bluff Protection B 5,150 211,500 264,4oo 
Beach Protection c 8,867 234,700 293,4oO 
Tie-back levee D 15,230 - - 594,657 

GRODIS E 630 - - 6,000 

El!ORE FI\DllT A-C 30,750 3, 111-h, !!Bo 3,930,500 
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TABLE 3 - APPORI!.WNMENT OF COSTS - AUTHORIZING DOCUMENT - AUTHORIZED PLAN OF 
:rn:PROVEMENT - RARrl'.AN BAY AND SANDY HOOK BAY 1 N. J. 

Segement 

Madison Township 
Morgan Beach 
Thence to cabin colony 
Laurence Harbor cabin 

colony 
Seidler's Beach 
Knollcroft 
Thence to Whale Creek 

Subtotal. 

Matawan Township 
Cliffwood Beach cabin 

(costs are in thousands of dollars 1 May 196o prices) 

Costs 
:Purpose :Preauthor-: Constructio~' : Annual charges - :Annuu.l :Benefi \,-
: and : ization : : Non-Federal: : : Non- : :bene- : cost 
:type(l): studies :Federal: Cost : % : Total :F~eral~ederal:Total: fits : ratio 

A 
B 

A 
c 
B 
c 

3.0 
1.0 

179.0: 
43.0: 

. . . . 
87.0:32.7: 
85.0:66.5: 

. . 
266.0: 
128.0: 

6.6 
1.6 

. . 
5.2 : 11.8: 18.5 
6.0 : 7.6: 23.1 . . . . . . . 

1.6 
3.0 

3.0 : 197.0: 94.0:32.3: 291.0: 7.2 : 6.6 : 13.8: 28.0 : 2.0 
1.0 : 13.0~ 27.0:67.5: 40.0: 0.5 : 3.0 ~ 3·5: 18.9 : 5.4 
1.0 : 3.0: 16.0:84.2: 19.0: 0.1: 1.5 : 1.6: 3.7 : 2.3 
1.0 = 5.0: 14.0:73·r :1,9.0: 0.2 = 1.6 = 1.8: 2.6 = 1.4 

10.0 : 440.0: 323.0:42. : 7b3.0: 16.2 : ~3.9 : 40.1: 94.8 : 2.4 

. . . . . . 
colony : C 1.0 : 23.0: 53.0:69.8: 76.0: 0.8 : 6.3 : 7.1: 32.3 : 4.5 

Thence to Matawan Point: B 
Subtotal 

Borough of Union Beach 

Borough of Keansburg and 
East Keansburg 

c 

A 

1.0 : 10.0: 43.0:81.2: 53.0: 0.4: 4.0 : 4.4: 6.1 : 1.4 
2.0 : 33.0: 96.0:74.4: 129.0: 1.2: 10.3 : 11.5: 38.4 : 3·3 

. . . . 
2.0 16.0: 90.0:85.0: 106.0: 0.6 7·4 8.0: 9·5 1.2 

. . . . . . . 
• • • • I . . 

35.0 : 2 )5 51._(): 1Ll42. Q.:J(). 9: 3' 693. 0: 93. 4 91.2 :184.6:396.1 2.1 . . . . . . . . . . . . . . 
_ _____:T::..::OTA L -----------'-·-4-"'-9-'-. _o ---'--"'-= 3., o4o. o: h 651. o: 35. 2: ~~, 691. o: 111. 4 1_:32. 8 :244. 2 :_~;18. 8 ~:.?._ -··--

(l) 'I'ype A: Dredged fill with crown 25 feet >fide at elevation 15 feet above mean sea level for hurricmw 
and beach protection, including tje-back levees for hurricane protection. 

Type B: Dredged fill with beach benn 25 feet. wide at elevation 10 feet in front of bluffs for beach 
protection. 

Type C: Dredged fill with beach bel'lll 100 feet wide at elevation 5. 5 feat for beach protection. 
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TABLE 4. - MODIFIED APPORPIONMENT OF COSTS - :({[VEES AND HARBORS Am 1962 -
AlJ'.l'HORIZED PLAN OF JMPROVEMENT - MRITAN AND SANDY HOOK BAYS, NEW JEESEY 

(Costs in thousands of dollars, Ma;y 1960 prices) 

Costs 
PUrpose Construction Annual charges Annual Benefit-

Segement and Federal Non-Federal Non- bene- cost 
t~(l) Cost % Cost % Total Federal Federal Total fits ratio 

l1ad.ison Township 
Morgan Beach A • 182.0 

B ; 64.0 

. . 
68.4 : 
50.0 

. . 
84.0 ; 31.6; 
64.0 :50.0: . . 

266.0 
128.0 

6.7 
2.3 

5 .l : 11.8 
5.2: 7·5 

18.5 
23.1 

1.6 
3·1 Thence to cabin colony 

Laurence Harbor cabin 
colony 

Seidler • s Beach 
Knollcrof't 

A; 200.0 ; 68.7 ; 91.0 ;31.3; 291.0 ; 7.3 ; 6.4 ; 13.7 ; 28.0 : 2.0 
c : 19.0 : 47.5 : 21.0 :52.5: 4o.o : 0.7 : 2.8: 3.5 : 18.9 : 5.4 
B: 4.0 : 21.1: 15.0 :78·9: 19.0 : 0.2: 1.5 : 1.7: .3·7 : 2.2 
c : 8.0 : 42.1 : 11.0 :57.9: 19.0 : 0.3 : 1.5 ; 1.8 : 2.6 : 1.4 Thence to Whale Creek 

Subtotal : 477.0 : 62.5 : 286.0 :37.5: 763.0 : 7.5 : 22.5 : 40.0 : 94.8 : 2.4 

Matawan Township 
Cliffirood Beach cabin · . . . . . . . . 

colony C ; 35.0 ; 46.1 ; 41.0 ;53.9; 76.0 ~ 1.3 ; 5.9 ; 7.2 ; 32.3 : 4.5 
Thence to Matawan Point B: 14.0 : 26.4: 39.0 :73.6: 53.0 : 0.5 : 3.8 ; 4.3: 6.1 : 1.4 

Subtotal ! 49.0 : 38.0 : 80.0 :62.0: 129.0 : 1.2 : 10.3 : 11.5 : 38:4 : 3.3 

of Union Beach 

Borough of Keansburg and 
East Keansburg 

c : . . 
25.0 

A :2,116.0 

. . 
23.6 81.0 ;76.4; 106.0 

69.6 ~1, .o ~30.4~3,693.0 

. . 
0-9 : 7.1 : 8.0 9.5 

94.0 ; 90-7 ~184.7 ~396.1 
. . . . .. . . .. . . 

TOTAL ;3,116.0 ; 66.6 ;1,575.0 ;33.4;4,691.0 ;113.6 ;:l~()-~ ;244.2 ;538.8 ; 

(l) Type A: Dredged fill with crown 25 feet wide at elevation 15 feet above mean sea level for 
hurricane and beach protection, including tie-back levees for hurricane protection. 

Type B: Dredged fill with beach berm 25 feet wide at elevation 10 feet in front of bhtffs 
for beach protection. 

Type C: Dreclf,.red fill with beach berra 100 feet rlide at elevation 5 . 5 feet for beach 

1.2 

2.1 

2.2 



Locality 

Townships: 
Madison 
Matawan 

Boroughs : 
Union Beach 
Keansburg and East Keansburg 

PROJECT TOTAL 

Authorized Revised 
:Federal Non-:Fed.e:ral Fedeml Non-Federal 

42.4 62.5 37·5 
74.4 38.0 62.0 

85.0 23.6 76.4 
30·9 69.6 30.4 

64.8 35·2 66.6 33·4 

9. PRIOR PROJECTS. There are no prior beach erosion or 
hurricane projects. However, there are nine Federal navigation projects 
as listed and described in Table 5. 

IV - INVESTIGATIONS 

10. PRIOR REPORt'S. There are no prior design memoranda.. There 
are no prior reports which specifically cover beach erosion control 
or hurricanes in the study area.. However, a. report on protection of 
the New Jersey coast from floods due to tide and winds was submitted 
to Congress by the Secretary of War on 23 November 1949 pursuant to 
the Flood Control Act of 22 December 1944. This report 'Which ill
eluded Raritan and Sandy Hook Bays from Keyport to Highlands, con
cluded that protection of this Jersey coast area. was not advisable 
at that time . There are numerous prior reports in connection with 
Federal navigation improvements as SU!ID118.rized in Table 5 . 

ll. PUBLIC HEARINGS. No public hearings were held after the 
project was a.mhorized. However, in connection with the authorizing 
document, the District Engineer held a public hearing on 2l December 
1955 at Long Branch, N. J. to obtain information for use in the 
preparation of this report. Congressman of the Third New Jersey 
District, representatives of the U. S • weather Bureau, U. S . Navy, 
State, County, and municipalities, and private interests attended 
the hearing. Local interests also presented information at a. 
public hearing held in Newark, N. J. on l February 1956 in connection 
with hurricane investigation of another area. in New Jersey. During 
the course of investigations in connection with the authorizing 
document, meetings were held with loca.l officials on 3 April 1959, 
and 2l JU.ly l96o at Freehold.. N. J. and on 5 August 1960 at 
New Brunswick, N. J. The pertinent view and desires expressed at 
the public hearing and meetings are contained in appendix L and 
)?8.ragra.phs 26 through 29 o:f' the authorizing document. (House 
Document No. 464). 
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;;aterway 

Rarita.n River 

Cheaeequalta Creek 

Matawan Creek 

Keyport Harbor 

Way Cake Creek 

Shoal Harbor a.nd C0111pton Creek 

Sandy Hook Bay at Leonardo 

s~ Hook Bay 

Shrovobucy River 

Cheeoequake Creek 

Sandy Hook Ba;y at Leonardo 

Sandy Hook Ba;y 

TABLE 5 - FEDERAL NAVIGATION PRWECTS AND PRIOR REPORl:S 

Report 
Project 

authorbation 
act 

iiJ.L:>'TING NAVIGATION Pfu.JJ£;CT REPOR:rS 

H. Doc. 1341, 62d Cor.g,, )d ease. 
H. Doc. 127, 70th Cong., lot sese. 
H. Doc. 454, 70th Cong., 2d sess. 
Rivers and Harbors Committee 

Doc. :l1, ?let Cong. , 2d sen. 
Rivers and Harbors Ccm:nittee 

Oc,c. 74, 74th Cong,, 2d sess. 
Unp!"int.ed report or. CUe in tbe 

Of !ice, ~hie! at Engineers 

s. Doc. 69, 46th 'cong,, 2d sen. 

H. Doc. 45, 46th Cong., 3d sese. 

H. Doc. 153, 42d Cong., 3d •eoa. 

H. Doc, 624\ 77th Cong., 2d oeso. 

H, Doc. 58, 73d Cong., lot sese. 
H. Doc. 673, 76th Cong., 3<1 seas, 
li. Doc. 89, 82d Cong., lst sese, 

H. Doc, 108, Blot Cong., lot """"' 

H. Doc; 292, 75th Cong., l&t aeaa, 

11. Doc. 1296, 62d Cons., 3d seas. 
H. lloc, 157, ?lot Cong,, 2d oeoe. 
liivors and Harbor a CO!!IIIIit tee 

Doc. 31, 74th Cong., lat. seso. 
H. Doc. 285, Slat Cong,, let sese. 

2 March 1919 
3 Jul;y 1930 
3 July 1930 
3 July 1930 

26 Aug~ut. 1937 

17 October 1940 

14 JUWI 1880 

3 !l;;rch 1861 

2 August 1882 

2 Karch 1945 

30 August 1935 
2 Karch 1945 
3 Septelli>or 1954 

17 Ka;y 1950 

26 August 1937 

2 Karch 1919 
30 A.._.at 1935 
30 August 1935 

17 Ka;y 1950 

0'. HK!l PER!'I!..EIII' REPCRI' S 

Unfavorable prel:!Jninary examin.e.
tion report aubmitted to Congreea 
b;y the Sec.,etary of tho Arm:! on 
7 Jawary 1949. 

Partially !avorable prel:!Jninary 
exam:lna.tion report submitted to the 
Chiot ot Engineer• by tho Division 
Engineer, North Atlantic D1 vision 
on ll Karch 1946. 

Unfavorable survo;y review re
port submitted to Cong:rooa by the 
Socrotary or th • ill.'rZif on 9 Decomb•r 
1946. 

Description 

Channels lO to 25 teet deep. Project 1o about 96 percent 
complete. 

Wut and eaot atone jettioo 995 and 925 Coot in length, 
respectinl;y, and a cha.nnel 3 to 5 teet deep. Jetties were 
completed in 188). Project io about 45 percent complete, 

Channel 4 feet <leep. Project io about 90 percent COIIIplete. 

Channel 8 !eat deep. Project compl&ted in l9ll. 

Channel 8 teet deep. ho work done, 

Channele 8 to 12 teet deep. Project 1e about 78 percent 
COIIiplote. Local req1:1$ot !or atone jetties ext.eaiing into 
Sendy Hook Bay Cor p:rotaction at. the 1110uth oC the creek was 
.t'oun<l unjustified {see a. Doc. 89). 

Channel 9 teet deep, Projoct C0111p1eted in 1957. 

Ruhbla.....,un<l breakwater about 4,000 teet in length and 
dredging of an anchorage 8 .t'oet deep. The breakwater """ 
completed in 1940 a.n<l the dredging in 1941. 

Channele 6 to 12 teet deep, turning basin and OJlchorage 
6 Ceet deep. Project ie about 57 percent complete. 

Indicated that raising of the existing Federal jettiea 
would DOt matariolly alleviate ahore eroaicn nor provide 
adequate protection tor property at the entrance to the 
creek. 

Concluded that brea.lcwatera and dred,ging d~aired bt the 
U. 5. lia'V)' are not juatitied !rom a co!!lllliOrcial navigatinn 
et.an<lpoint and that the work can beat be accompliabed with 
militlll7 1\ulde. Til• liavy 11\lllmitted a prol:l..lllina:t7 report 
which included data oQ WYU and ewlla in the Sand;y Hook 
Bat area. 

Concluded that tho wsting Federal breakwater at 
itlontic H1;;hh.r•d• providoo .r. l:l"Uul'! vt j)l"Ctoetion against 
•torm ""'"" u.d that ""odlti,;adon of th~ e><i•ting pr·;jcoi. 
obvul<l bo deferred uiltil tho ad~quacy of tho lll'O&kl<Qhr baa 
boen dornov~tr·a.tiliJ thl"cu.ih a.ctu&l UfH~. 



12. INVESTIGATIONS - AUTHORIZING J.XJCUMENT. Field surveys in 
connection with the authorizing document consisted of U .s.c. and G.S. 
Chart 369 corrected to 21 April 1958 for offshore soundings (Plate 1, 
authorizing document), l:cy'drogra.phic profiles at intel"'V8J.s of ~ to 1 
mile taken by Corps of Engineers from Ma;y' to July 1957 and aerial 
photos taken in April 1957 superimposed on U.s .G.S. quadrangles 
(1:24ooO) published in 1954 (Plates 2 - 4, authorizing document), 
and four samples of bottom materials taken by the Corps of Engineers 
for each profile at mean higb water, mean low -water, about one -half 
mile offshore and about one mile offshore with results of' an.a.lysis 
contained in Appendix A of the authorizing document • Detailed 
studies made in connection with and contained in appendices of' the 
authorizing document are geomorphology and Littoral Materials 
(Appendix A), Littoral Forces (Appendix B), Shore Line Changes, 
Offshore Depth Changes, Profiles, and Volumetric Accretion and 
Erosion (Appendix D), Existing Structures and Protective Measures 
(Appendix E) Pollution Data (Appendix G), and Estimates of' Losses 
and Benef'i ts {Appendix K) • 

13. INVESTIGATIONS - D::ESIGN MEMJRANDtM. A controlled aerial 
mosaic of the area was flown on 23 January 1963. Sounding profiles 
were taken at 200 foot intel"'V8J.s along the shore line traverse 
from mean sea level to about one mile offshore. These profile's 
were extended upland to elevation 10 feet above mean sea level. 
These survey data were obtained by the government forces during the 
months of' Febl."''.lary through March and April 1963. Topographic 
surveys were made of' the Morgan Beach area in January 1963. 

14. An initial exploration program was perf'omed in Raritan 
Bay by government forces d.urlng Sllllllller 1957. This program to 
determine availability of suitable sand borrow, consisted of' nine 
wash borings with 2 inch diameter drive samples taken at 5 foot 
interva.ls or change of' stratum. During winter of 1962, additional 
explorations were performed by contract under government supervision 
to investigate availability of sand borrow closer to the shoreline. 
This program consisted of' ten ~ inch cased drill holes taken along 
an alignment approximately 1500 feet o:f'f the shore line . Continuous 
2 inch diameter samples were taken for a.na.lysis. In Jtme 1963, 
additional explorations were initiated in order to obtain detailed 
information on the f'otmdation conditions for the levee construction 
at Morgan Beach and in order to determine the conditions of' the marsh 
area at the mouth of' Whale Creek. The program consisted of four 4 
inch cased drUJ. holes . Continuous disturbed and undisturbed samples 
were taken. Detailed discussion of foundation and material 
investigations and subsurface conditions are contained in Appendix B. 
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V. AUTHORIZED. PROJECT PLAN 

15. PROJECT AREA. The project area is primarily residential 
and recreational with some cozmnercial developments. Although about 
83 percent of the shore is privately owned, about 78 percent of the 
shore is accessible to the public. The condition of the area. along 

, the alignment of project in Madison and Matawan townships are shown 
in plan on aerial photographs, Figures 4 to 8, and in elevation by 
photographs, Plates 1 through 8. The major change in the area. was 
at Laurence Harbor where the cabin colony was completely destroyed by 
fire, Figure 7 and Plate 4. 

16. AREA FACTORS. The area factors have not changed from those 
reported in the authorizing document. These factors axe summarized 
in the following pa.ra.gra.phs • 

17. TOPOGRAPHY. Low narrow beaches front most of the area. A 
number of creeks namely, Cheese quake, Margaret, Whale, and Matawan 
Creeks intersect the shore line. The adjacent terrain ranges from 
high bluffs to low marshlands which are partially inundated by spring 
tides. The offshore hydrography is mostly very flat and shallow, 
with the 12 foot contour generally located over a mile offshore. 

18. CLIMATOLOGY. The climate is temperate with an average 
temperature of 52 degrees Fah:renhei t . The average annual precipi ta.tion 
is about 44 inches with rather uniform distribution ·throughout the 
year. 

19. WD1DS. Wind data from observations made at Sandy Hook, N ,J. 
as well a.s data. on winds observed at sea a:re presented on Figure 13. 
The data for Sandy Hook show that almost 20 percent of the total wind 
duration is from the northwest with around 15 percent each from the 
northeast and south directions. At sea, the· winds from the westerly 
quadrants prevail. Of a total of 815 ma:xinrum daily velocity obser
vations of winds over 30 miles per hour during the period 1924 to 1934 
a.t Sandy Hook, 316 or about 4o percent were from the northwest. During 
recent storms maximum winds, as high as 78 miles per hour, have been 
recorded a.t Long Branch, N. J. about 10 miles south of the eastern end 
of the study area. 

20. TJJ)ES • Tides along the study a. rea are semi-diurnal and have 
a mean range varying from 5.0 feet at South Amboy to 3.8 feet at 
Highlands. The spring range varies from 6.0 feet to 4.6 feet a.t the 
respective locations. 

21. CURRENTS. Tidal currents along the shore of the study area 
.are generally weak except at the entrances to Raritan and Shrewsbury 
Rivers where the average velocity a.t strength of the current is 1.8 and 
2.6 knots, respectively. A large part of the tidal circulation in the 
bay occurs in relatively deep water along a.n east-west axis approximately 
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;2 miles o:ff'shore from the study area. 

22. WAVES. The study area is affected by ocean wves entering 
between Sandy Hook and Rockaway Point and by wves generated by 
winds across the open bay. Wave diagrams on Figure 13 indicate the 
height and direction of waves outside the entrance to New York 
Harbor and in the vicinity of Point Comfort at Keansburg. N. J. The 
highest waves are generated by winds from the east and east-north
east . The ocean waves entering the bay are modified by the effects 
of refraction and shoaling with resulting changes in wave height and 
direction. Computations indicate that waves as high as 14 feet are 
possible off Point Comfort tmder certain storm conditions. Estimates 
obtaL~ed from experienced seafaring personnel disclose tqat, after 
severe ocean stonns , swells are as high as 15 feet between Sandy Hook 
and Rockaway Point . It has been estimated that these swells are 
reduced to a height not in excess of 6 feet in the area off the Navy 
piers in Sandy Hook Bay. Storm wve heights of about 5 feet have 
been reported at Atlantic Highlands . 

23. ICE CONDITIONS. There are no known problems due to ice 
condi tiona along ifhe stuey area frontage • 

I 

24. STOrMS.· The study area is subject to damage from hurric:anes 
and extratropical cyclones which are also lmown as northeasters. The 
hurricanes originate during the months of August through October in 
the Caribbean area and have wind velocities in excess of 75 miles per 
hour. However, the winds generally weaken to maximum velocities on 
the order of 6o miles per hour upon reaching the }forth Atlantic Coast, 
In most cases, tropical storms have moderated considerably from their 
peak intensity before reaching the study area.. A number of notable 
exceptions to this general rule have occurred and hurricanes of 
devastating intensity have struck the area. The paths of major 
hurricanes for the New York-New Jersey coast are shown on Figure 13. 
In a northeaster, wind speeds are generally not as great as they are 
in a severe hurricane. The wind field of a northeaster covers a 
nruch greater area, and the forward motion of the storm is slower. 
Thus, it may produce prolonged periods of shore winds which may result 
in longer periods of flooding. Examples are the 25 November 1950, 
the September 1938 hurricane and the 6 - 8 March 1962 storms . 

25. Available records show that of 200 storms recorded between 
1635 and 1962, six were unusually severe, 17 were severe, 81 were 
moderate and 96 others threatened the area. Damaging effects on the 
stuey area have been unusually severe during the following storms , . 
All these storms were hurricanes with the exception of the November 
1950 and March 1962 stonns, which were northeasters (extra tropical 
cyclone). 
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1723' July 29 
1788, August 19 
1821, September 3 
1944, September 14 
1950, November 25 
1960, September 12 
1962, March 6 - 8 

26. STO:EM FREQUENCY. The frequency of' storm occurrences par 
100 years in the st'l.ldy area. f'or the various categories of' estimated 
degree of intensity is show. in Table 6. Additional data on storm 
frequency are contained in Appendix C of the authorizing document. 

TABLE 6 - ESTlMA!J!ED STOR-1 FREQUENCY 

Intensity 

Unusuall.y severe 
Severe 
Moderate 
Threatened area 

Period of Record 

1701 - 1960 
18ol - 1960 
1$()1 - 1960 
15()1 - 1960 

Percent chance 
of' occurrence 

3·6 
14.2 
55·2 

110.0 

27. STO:EM LEVELS. The :ma.ximu:m recorded storm water elevation in 
the immediate vicinity of' the study area. was 9. 5 .feet above mean sea 
level, as obtained from a tide gage at Perth lfm.boy, N. J. on 25 November 
1950. The peak surge f'or the same stonn a.t this location was 10.4 feet. 
It is estimated from high water marks that the water levels along the 
study area during the hurricane of' 12 September 1960 (Donna.) exceeded 
those of' the 1950 storm by about 0.5 foot. Additional tidal data. f'or 
recent stonns are given in table B-2 of' Appendix B. Data on the 
estimated frequency of high tides in the bays are given in Figure K-1 
of Appendix K of' the authorizing document. 

28. SHORE LINE CHANGES. ~e relatively small amount of' material 
trapped a.t existing jetties and groins indicates that the quantity of' 
littoral drift and volume of' accretion along the shore are not appreciable. 
A study of' topographic and hydrographic surveys reveal an estimated average 
rate of' erosion generally in the order of' 1 to 2 cubic yards per linear foot 
of' shore per year. A summary of' the shore line changes are given in Table 6 
of' the authorizing document. Detail data are given in appendices 
D and E of' the authorizing document. ~e great shore line erosion occured 
during the earliest period of' record with rates of' recession up to 
8 feet per year. The erosion in recent period of' record is 
greatly reduced largely due to extensive bulkhead construction which 
has helped to hold the shore line. Artificial fill placed in the most 
recent years accounts f'or most of' the accretion in that period. 
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No. 

1 
2 
3 
4 

~ 
7 
8 
9 

10 
11 
l.2 
13 
14 
15 

Beach :!.'ill 
Levee (a) 
Contingencies 
Subtota.l. 

Item 

Engineering and design 
Supervision and Adm.inistration 
Subtota.l. 
Minus local contribution 
Total Federsl. first cost 

NON-FEDERAL FIEST COST 
cash contribution 
Lands, easements and rights-of-way (b) 
Conti.ngenciea 
P1a:nn:tng, administration, Su.t'V1!y'8, and apprais&ls 
Tota.l. Non-Federsl. first cost 
Total - Work 

1 Federal. First Cost 
2 Non-Federal First Cost 
3 Total 

BEACii P:ror:re!'ION 

4 Federal. First Cost 
5 Non-Federsl. First Cost 
6 Total 

TO'l'AL WORK 

a. Includes relocation, drain&ee and appurtenances. 

TOWNSHIPS 
MADISON MA!J.!AWAN 

(costs in dollars) 

596,665 
1.24,315 
lo8,1~ 
829,1 
24,930 
58,070 

912,195 
376,491 
535 .. 704 

376,491 
92,980 
13,91f.5 
10,690 

494,106 
1,029,810 

309,624 
132.696 
442,320 

226,o8o 
361,410 
5~,4tij 1,0,80 

0 
0 
0 

133,070 
193,130 
3261200 
326,200 

847,005 
1.24,315 
145,705 

1,111,685 
33,570 
78,230 

1,228,885 
56o.ll1 
668,774 

50o,ll1 
100,510 
15,075 
11,54o 

687,236 
1,356,010 

309.624 
132:696 
442,320 

359,150 
554,540 

r~·622 1_, 5 ,010 

b. Lands, easements, a.nd rights-of-way, a· local responsibility incl'Uded in the total cost 
prior to apportionment and credit allowed towards non-Federsl. share for hurricane 
improvement but not included in the total cost prior to apportionment and no credit 
allowed towards the non-Federal share for shore protection improvement. 



29. OFFSHORE DEPm CHANGES. .A study of' hydrographic surveys 
made since 1936 fail to disclose any significant accretion or 
erosion in the offshore areas. The location of' 6, 12, and 18 foot 
depth contours were obtained from surveys at various times from 
1836 to 1957. There has been offshore and onshore movement of the 
depth contours, generally over a zone of several hundred feet, 
but without a consistent pattern except for the 6 foot contour. 
The 6 foot contour has remained practically parallel to the shore 
line. 

30. SHORE PROFILES. Profiles based on a survey made in 1957 
were prepared from the shore to approximately one mile offshore • 
These profiles (Plates 8 to 10 of' the authorizing document) reveal 
that the typical present foreshore slopes generally vary from about 
1 on 15 to about 1 on 4o with the average close to 1 on 30 a.nd that 
underwater slopes are very flat and are around 1 on 4oo. 

31. SURFICIAL DEPOSITS. The poor beach material would consist 
of marls, gravels, sands, and clays. The littoral material is 
small in quantity and probably originates from erosion of' coast, 
offshore, around Sandy Hook and sediments deposited at mouths o:f 
streams. No definite trend o:f median diameter {diameter in milli
meters at nnl!d point o:f accumulative size distribution curve) is 
discernible in sands along the highwater line (ranging from 0 . 34 
mm to 1.5 mm). Generally silt is encountered at mean low water over 
the western half' of this area and sand in the eastern half' with the 
median diameter varying from o .24 nnn to 0. 33 :nm. The sorting 
coefficient, an index of' gra.da.tion of' the material (the square root 
of' the ratio of' diameter at the 25 percent point to the diameter at 
the 75 percent point on the accumulative size distribution curve) 
ranges from 8.4 to 1. 4, indicating poorly· sorted materials. (A 
well sorted beach material ranges from 1. 25 to 1. 5 since the optimum 
sorting is unity, with greater numbers indicating fineness and 
smaller numbers indicating coarseness). The skewness, an index of 
grain size distribution of the material (the ratio of tre 25 percent 
diameter size "bo the 75 percent diameter size divided by the 50 
percent diameter size squared) ranges from 0 .84 to 7. 7 indicating 
poor distribution of grain sizes with a predominance of fine 
particles. 

32. The offshore materials are predominantly silt in the 
westerly half of' the project extending from Margaret Creek to 
Cheesequa.ke Creek. Sand is encountered from one to two thousand 
feet offshore in the easterly half extending from Margaret Creek 
to the Cliff'wood Beach area. where medium diameters are about 0 .25 rm:n. 
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These materials are well sorted and graded for .beach fill having 
sorting values of about 1.25 and a skewness coefficient of about 
unity. 

33 • DESIGN FACTORS~ The following paragraphs present a summary 
of the design criteria including those contained in Appendix H of the 
authorizing document, that were used in the design memorandum for 
beach fill, levees, and interior drainage facilities. (Figures 14 
and 15 are Plates 13 and Figure Jll of the authorizing document) • 

34. TOP ELEVA!I'IONS. Top elevations of 15, 10 and 5.5 feet above 
mean sea level have been selected for protection against tidal flooding, 
protection against bluff erosion and for proposed beaches fronting 
low areas, respectively. The 15-foot elevation for beaches and levees 
would provide protection against the max:imtun of record surge of 10.4 
feet produced ·by the extratropical stonn of 25 November 1950 :recurring 
.coincidental with a predicted mean high tide, including an allowance 
of about 2 feet for wave run-up. Such a design would provide greater 
protection than that which would be required against a repetition of 
the 25 November 1950 stonn as it actually occurred (9.5 feet), in view 
of the fact that it struck the area near the time of mean low tide. 
The 10-foot elevation at bluff areas is proposed for a beach which is 
designed to dissipate the energy of waves with heights up to about 9 
feet before wave action reaches the base of the bluff. The design benn 
elevation of 5.5 feet for beaches in low areas is apprQximately the 
same as the benn elevation of natural beaches in the area. The detail 
developnent of this criteria is contained in Appendix H of the 
authorizing document. 

35 . It is to be noted that storm surges greater than the maximum 
of record are possible in the study area. Predictions made by the 
Texas A & M Research Foundation as published in Final Technical Report 
No. 165-3, October 1959, titled "The Prediction of Stonn-Tides in 
New York Bay" indicates surges of 12.3 and 15.3 feet at Sandy Hook for 
a standard project hurricane and a maximum probable hurricane, 
respectively, with surges around 20 percent higher at :Perth PJnboy. 
Consideration of providing hurricane protection against stonns of this 
intensity discloses that it would greatly interfere with local 
activities and in some cases would not be economically justified. 

36. BEACH FILL CIDSS SECTIONS. The design benn widths and slopes 
of the beach cross sections are based on engineering judgment and ex
perience with artificial beaches placed by the State of New Jersey in 
the Keansburg area. Since the existing natural beach slopes in the 
st'l.ldy area are relatively flat, a design seaward slope of 1 on 20 was 
selected a.s best approximating the natural slope of the hydraulic fill 
to be used. The same design slope was used for the aforementioned 
beaches placed by the State and these beaches have remained relatively 
stable with the exception of a few areas of localized erosion. The 
detail develo::pment of this criteria. is contained in Appendix D of the 
authorizing document. 



37. LEVEES. The levee section has been designed in accordance· 
with Corps of Engineers criteria. The stability of the levee has 
been a.na.lyzed in accordance with methods a.nd criteria contained in 
EM lll0-2-1902 dated 27 December 196o, Stability of Earth and 
Rock:f'ill Dams • The a.na.lysis of seepage through the foundation was 
made based on criteria contained in :EM-lll0-2-1901 dated February 
1952t Soil Mechanics Design - Seepage Control. Settlement of the 
foundation was a.na.lyzed in accordance with EM-lll0-2-1904 dated 
January 1953, Soil Mechanic Design - Settlement .Analysis. A 
detail discussion of the application of the design criteria are contain
ed in Appendix B. 

38. INTERIOR DRA:mAGE. The basis of interior dra.ina.ge is 
generally in accord with Preliminary Manuscript Part CXIV, ·Chapter 10, 
Interior Drainage, Engineering Manual Civil Works; Technical Paper 
No. 25, Rainfall Intensity - Duration Frequency Curves published 
by the U. S. Department of Commerce; Engineering Manual for Military 
Construction, Chapter 1, dated June 1955, Surface Drainage Facilities 
for Airfields; and Engineering Manual for Civil Works construction, 
Part CXVI, chapter 2, dated 2 February 1953, Hydraulic Design, 
Reservoir outlet Structures . The detailed discussion of applic.ation; 
of the design criteria are contained in Appendix C. 

39. PROJECT DESCRIPl'ION (DESIGN MEMORANDUM) • The portion of 
the authorized project covered fu this nem.ora.ndum extends from 
Laurence Harbor in Madison Township to Matawan Point in Cliffwood 
Beach in Matawan Township. Existing conditions are typica.l.ly shown 
in Plates 1 through 8. The plan of improvement in Madison Township, 
shown in detail on Figures 2 through 7, 9 and 9A comprises 2, 300 
feet of hurricane -protection at Morgan Beach, 3,800 feet of bluff 
protection in Laurence Harbor from Morgan Beach to Seidler's Beach, 
2,200 feet of beach protection at Seidler's Beach, and 2,850 feet 
of bluff protection at Knollcroft from Seidler's Beach to Whale 
Creek. The plan of improvement in Matawan Township, shown in detail 
on Figures 7 through 9, comprises 2,200 feet of beach protection 
and 3,250 feet of bluff protection in Cliffwood Beach extending from 
Whale Creek to Matawan Point. 

4o. MORGAN BEACH. The hurricane protection from base line 
station 8 + 00 to station 22 + 00 (Figures 2, 3, 4 and 9A) consists 
of hydraulically placed sand fill to elevation 15.0 feet above 
mean sea level with a 1 on 20 slope on the bay side, with a 1 on 15 
slope on the protected side and w1 th a minimum. top width of 25 feet . 
The easterly closure at station 22 + 00 is the existing bluff (Photo 
4 on Plate 2). The westerly closure is an earth levee that connects 
to the sand levee at station 11 + 00 and that extends genera.l.ly south 
500 feet to a service road, north and adjacent to New Jersey Route 35 
(Photo 3 on Plate 2). The hydraulic sand fill wraps around the 
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levee for a distance of 4oo feet and slo:pes vary from 1 on 20 to 1 
on 3 (Figure 3) • The levee has a wide berm, about 2.00 feet on each 
side, to elevation 8 feet mean sea level. Above the berm, the levee 
a ide slopes are 1· on 3 and the top width is 25 feet . The top of 
levee is 15 .o feet above mean sea level at junction with sand levee 
(levee station 0 + 00) and stays constant to levee station 4 + 54 
and then slo:pes upward for 54 feet to 16.7 feet above mean sea level 
a.t the shoulder of the service road. The service road. then slopes 
eastward to the closure at elevation 15 .o feet above mean sea level 
(Figure 9A) • The soils investigations and design are contained in 
Appendix B. In order to complete this closure to high grotmd, the 
service road is raised for a. distance of about 4oo feet to 
elevation 15 feet above mean sea level. In order to make the protec -
ted area useable, Clif::t'wood Way, a. local street {Photo 1 on Plate 1) 
w:Ul be raised for a. distance of about 225 feet to meet the raised 
service road.. A one-story :frame dwelling (Photo 2 on Plate 1), 
frame garage and a. one story frame commercial building (Photo 3 on 
Plate 2) a.re raised and fill placed around these buildings to make 
the area serviceable from tbe service road.. Interior drainage is 
provided by a. collecting ditch behind the levee with a maximum 
ponding level of 4.5 feet above mean sea. level. The ditch dis
charges through a. 24 inch round pipe through the levee into an 
existing ditch (Figure 3). The bydra.ulic design is contained in 
Appendix C . The d:raina.ge line to prevent backflow has a. 24 inch 
round sluice gate and a. 24 inch round automatic dra.inage gate. 

41. LAURENCE HARBOR (MORGAN BEACH TO SEIDLER • S BEACH.) The 
bluff protection (Figures 5 and 6) consists of bydra.ulic sand fill 
to elevation 10 .o f'eet above mean sea level With a. slope of 1 on 20 
on the bayside and with a. minimum berm width of 25 feet which butts 
against the existing high bluff (Photo 5 on Plate 3). The protection 
extends from base line station 22 + 00 to the site of the burnt out 
Laurence Harbor cabin colony a.t station 6o + 00 (Photo 8 on Plate 4) . 
Two commercial buildings located on the beach at base line station 
37 + 50· at Laurence Harbor center· will be acquired and removed (Photo 
6 on Plate 3 and Photo 7 on Plate 4) • · 

42. SEIDLER • S BEACH. The beach ·protection (Figure 6) extends 
from base line station 6o + 00, the vicinity of Margaret Creek, to 
station 82 + 00, the vicinity of Madison Tawnship sewage disposal 
plant (Photo 10 on Plate 5) . The beach protection provides hydraulic 
sand fill with a 1 on 20 slope on the bayside and with a. minimum 
berm width of 100 feet butting against high ground at elevation 5 . 5 
feet above mean sea level. The existing 24 inch round corrugated 
metal cu.l vert at base line station 66 + 00 (Photo 9 on Plate 5) , the 
outfall for Margaret Creek, is extended through the new sand fill. 
The hydraulic design is contained in Appendix C. 

20 



PHOTO 1 - SERVICE ROAD AND FRAl'ftE HOUSE TO BE RAISED 
LOOKING vlEST Pi\lV\LL.EL TO NEW JERSEY ROTJ.rE 35 

PHOTO 2 - CLimV'OOD WAY TO BE RAISED, LOOKING NORTH 
FROM SERVICE ROJ'ill 

:EXISTING CONDITIONS ALONG HEST CLOSURE - MORGAN BEACH 
BEACH EROSION AND HURRICANE PROTECTION 

M..ADISON TOWNSIUP, NE\f JERSEY 
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PLJUIE 2 

PHOTO 3 - WES!' CLOSURE AT NORTHEAST CORNER OF CLIFFWOOD 
WAY AND SERVICE ROAD TO NEW JERSEY ROtrr.E 35. COMMERCIAL 

BUILDING TO BE RAISED. 

PHOTO 4 - FRCM EAST CLOSURE (STATION 22+00) LOOKING WEST, 
BULKHEAD AT BEACH COLONY ALONG DIKE ALIGiiJMENT AND J'EII'1Y 

AT CHEESEQUAKE CREE.:K IN BACKGROUND 

EXISTING CONDITIONS ALONG DIKE ALIGNMENT - MORGAN BEACH 
BEACH EROSION AND HURRICANE PROTECTION 

MADISON TOWNSHIP, NEW JERSEY 
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PHOTO 5 - LOOKING EAST FROM MORGAN BEACH (STATION 22+00) 
ALONG JD:GH BLUFF LINE TO LAURENCE HARBOR SHOWTIJG DANCE 
HALL TO BE REMOVED ON ALIGNMmT OF IMPROV»mNT. 

PHOTO 6 - LOOKING SOu.rHEAST AT erATION 36+00 TOWARDS 
DE:rERIORATED DANCE HALL, TO BE REMOVED 

EXISTDI'G CONDITIONS ALONG JD:GH BLUFF - LAIIRENCE HARBOR 
BEACH AND SHORE BLUFF PROT.El:!TION 

MADISON TOWNSHIP, NEW JERSEY 
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PLATK 4 

PHOTO 7 - LOOKDTG NORTHWEST FROM PARKING LOT (STATION 
38+50) TOWARDS DANCE HALL AND CCMMERCIAL BUILDING ON 

ALIGNMENT OF IMPROVEMENT, TO BE REMOVED 

PHoTo 8 - LOOKIID WEST FROM SITE OF BURNT OUT CABIN 
COLOI:TY ( STATI01:1 60+00) ALONG BLUFF Lil'l'E TOW-ARDS DANCE 

HALL AND COMMERCIAL BUILDING 

EXISTING CONDITIONS ALONG HIGH BLUFF - LAIJRENCE HARBOR 
BEACH AND SHORE BLUFF PROTECTION 

MADISON T01VNSHIP, NEW JERSEY 
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PHOTO 9 - LOOKING S011!'H ( STMION 66+00) SHOwniG 24-INCH 
CORRt.nld'.ED M.Ell'AL PIPE OtJl'FALL AT MARG.AR&l' CREEK 

PHOTO 10 - LOOKING EAST (STATION 68+00) ALONG BEACH 
TOWARDS NEW MADISON TOWNSHD' SEWAGE DISPOSAL PLANT 

1EXISTING CONDITIONS ALONG SEIDLER'S BEACH 
BEACH EROSION PROTECTION 

MADISON TOWNSHIP, NEW JEBSEY 
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PLATE 6 

PHOTO ll - LOOKING WEST (STATION 127 +00) ALONG BEACH 
TOWARD CG1MERCIAL BUILDING M' WHALE CREEK 

PHOTO 12 - LOOKING EAST ALONG BEACH (STMION 128+00) 
SHOWING ROCK PRO.rECTION AT COMMERCIAL SWJl.1MING POOL 

EXISTING CO:NDITIONS AT CLIFFWOOD BEACH 
BEACH EROSION PROTECTION 

MATAWAN TOWNSHIP, NEW JEBSEY 



43. KNOLWROF!' (SEIDLER'S BEACH TO WHALE CREEK). The bluff 
protection extends :from station 82 + 00 to station llO + 50 (Figures 
6 and 7). Tb.e protection provides hydraulic sand :fill placed to 
elevation 10 .o :feet above mean sea level with a slope o:f 1 on 20 on 
the bayside and with a minimum berm width o:f 25 feet which butts 
against the existing high blu:t':f. This section from Madison Township 
sewage disposal plant to Whale Creek completes aJ.l the work in 
Madison Township. 

44. MATAWAN TOWNSHIP. The protection in Cliffwood Beach is 
:r;artly beach protection and partly bluff protection. The beach 
protection (Figure 7) extends :from Whale Creek at station 104 + 00 
to Cli:f':t'wood Beach swimming pool at station 126 + 00 (Photo ll on 
Plate 6) • The protection provides hydraulic sand fill with a 1 on 
20 slope on the bayside and with a minimum berm width of 100 :feet 
butting against high ground at elevation 5. 5 :feet above mean sea 
level. 

45. The bluff protection (Figure 8) extends :from the swimming 
pool at station 126 + 00 (Photo 12 on Plate 6) to past Matawan Point 
at station 158 + 50, the end o:f the improvement (Photos 15 and 16 
on Plate 8). The protection consists of hydraulic sand fill placed 
to elevation 10 .o feet above mean sea level with a slope of 1 on 20 
on the bayside and with a minimum bem. width of 25 :feet which butts 
against the existing high bluff. Two eroded openings in the bluf'f' 
at base line stations 135 + 50 and 137 + 50 (Photos 13 and 14 on Plate 
7) opposite Treasure Lake are closed with sand fill to elevation 
10 feet above mean sea level with a top width of 50 feet and with 
landside slope of' 1 on 15 towards the fresh water lake . 

46. RELOCATION. The relocations are all located in the Morgan 
Beach area in Madison Township and comprise a state service road to 
New Jersey State Highway No. 35, a local street, Cliffwood Way, in 
Madison Township serving Morgan Beach, and an overhead telephone and 
power line. The service road is relocated 15 to 20 feet to the 
north of' its existing location for a distance of 700 feet so as to 
pemi t it to be raised to elevation 15 feet above mean sea level 
(Figures 3 and 4) • The road embankm.ent is designed to meet project 
requirements since it acts as a tie between levee and high ground 
to complete the closure for the hurricane project . The standards 
for reconstruction o:f the service road are those of the state highway 
department for this class road. This work also involves the ramping 
of Cliffwood Way to meet the new grade of the service road and the 
relocation of a telephone and power line to meet the relocation of 
the service road. This work with the concurrence of the State will 
be performed under the Federal contract. 

47. :BORROW AREAS. Subsurface explorations performed along an 
offshore alignment from Morgan Beach to Cli:f:t'wood Beach indicate that 
suitable materials for placement on the beaches can be obtained offshore 
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.in the eastern sector extending frOIIl opposite Knollcroft to past 
Matawan Point (Figure 10). An adequate quantity of suitable 
material can be obtained along the alignment which ranges from one 
to two thousand feet offshore (Figure 10). An alternate borrow 
area is in easterly portion of the bay inlet to Matawan Creek, 
opposite Keyport from Chingarora. Creek to Conaskonk Point. Since 
the western sector from opposite Knollcroft to Morgan Beach 
contains unsuitable material, dredging will start opposite 
Khollcroft and progress in an easterly direction and the placement 
of material will start from Khollcroft and progress in a westerly 
direction towards Morgan Beach. 1-lhen the sand fill is complete to 
Morgan Beach, the placement and dredging will progress easterly 
from Knollcroft to past Matawan Point. Suitable borrow material 
for use in constructing the levee section can be obtained from 
land borrow areas located in the vicinity of project. The details 
and location on the land borrow areas are contained in Appendix B. 

48. ACCESS AREAS. Access to the project is readily developed 
from, public roads through five access areas to be used during 
construction and thereafter to permit access to project works for 
the purpose of operation and maintenance. The access area at 
Morgan Beach provides access to drainage ditch and berm and is in 
extension of the public street, Cliffwood \va.y (Figure 3). The 
access area at Laurence Harbor Center is from a public road 
adjacent to the contractor's working area at the rear of two 
com:111ercial buildings to be removed at station 38 + 00 (Figure 5). 
The access area to the burnt out cabin colony area at Laurence 
Harbor and Seidler's Beach is from the adjacent public street at 
station 56+ 50 (Figure 6). The access area at Khollcroft is on 
the west side of Hhale Creek where the public road is adjacent to 
the contractor's working area at station 111 + 00 (Figure 7) . The 
access area at Cliffwood Beach is from public road at station 117 + 
50 (Figure 7) . The access area at Matawan Point is a northwest 
extension of a public road to station 156 + 00 (Figure 8). These 
access areas will be obtained by the State a.s a part of the lands, 
easements, and rights -of -ways required for the project. 

49. REAL ESTATE REQUIREMENTS. The real estate requirements 
are to be furnished entirely by local interest -vrithout cost to the 
United States. How·ever, such real estate that is acquired in 
connection vrith the hurricane protection at Horgan Beach, is added 
to the total cost prior to the ap~;rtionment and then is credited 
against the non-Federal share. For the shore protection, the real 
estate is not included in the total cost prior to apportionment 
and no credit is made toward the non-Federal share, Further 
detail is given in paragraph 73. The princil:lS.l items of real 
estate are about 43.8 acres of permanent rights-of-entry for 
construction and maintenance of the project, about 1.4 acres of 



PHarO 13 - LOOKING SOUTH: (STATION 135+50} SHOWJ:NG BEEAK
THROUGK BLUFF AT TREASURE LAKE 

PHaro 14 - LOOKING SOUTH (STM.'ION ;1.37+70} SHOWING BREAK
THROUGH BLUFF AT '1U1E!AStJ1m L:AKE: 

EXISTING CONDITIONS .N1! CLIFFWOOD BEACH 
BEACH AND SHORE BLUFF PROrECTION 

MATAWAN TOWNSHIP, NEW JERSEY 
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PLATE 8 

PH<Y.J:IO 15 - LOOKING EAST FRCM TOP OF BLUFF (STATION 
144+00) SHOWJ:NG ERODED BLUFF AND ROAD 

PHOTO 16 - LOOKDlG \<lEST FROM END OF PROJECT (STATION 
152+00) SHOWllrG BEACH AND BLUFF 

EOCISTING CONDITIONS Kr MATAWAN POIN!' 
BEACH AND SHORE: BLUFF PROTECTION 

MATAiv.AN TOWNSHIP, NEtv JERSEY 



temporary rights-of-entry during construction, acquisition of two 
buildings for removal, and raising of tnree buildings. The breakdown 
of pe:rmanent and temporar,y rights-of-entry are contained in Table 
D2 of Appendix D. The rea.J. estate needs are delineated on the loca.J. 
cooperation drawings with Attachment A14 of Appendix A. The estimated 
cost of the rea.J. estate involved is $127 .• 125 of which $117,615 is in 
Madison Township and $9,510 is in Matawan Township. The detail break
down of· the real estate cost are contained in Appendix D. 

50. SOUBJES OF CONSTRUCTION MA!t'ERIAL. The principal construction 
material involved is sand fill and land fill. The source of these 
materials is covered in paragraph 47 and in greater detail in Appe:nd.ix 
B. The small amount of other materials required such a.s concrete, top 
soil, bituminous material, crushed stone and gravel is commercis.l.ly 
available in the vicinity of the project. 

51. DE'VIA!f.IIONS F.llJM DOCt.JMElN.r PROJECT PLAN. Because of changed 
conditions since the preparation of the document project plan in 1$160 
a.s contained in authorizing document, several deviations :f'rom the 
document project plan a.s noted in the following paragraphs, are 
necessary. 

52. At Morgan Beach, the hurricane protection shows the raising 
of the service road. on the north side of New Jersey Highway No. 35 
(Figures 3 and 4), in lieu of raising New Jersey Highway No. 35 as 
proposed in document project plan. Tb.is change not only eliminates 
the raising of a. major 4 lane highway but also eliminates the bla.nketing 
of the south side of this highway to high ground. The emba.nlsment of the 
raised service road acts as a closure, extending about 4bo feet east
ward of the l.evee to high ground at elevation 15 .o feet above mean sea. 
level (Photo 2 on Plate 1). Cli:f'i'W'ood ~fay, a local street, is also 
raised for a. distance of 225 feet to connect with the raised service 
road (Photo 1 on Plate 1) . In addition three f:ra.n:ed buildings, a. one 
story dwelling, a. one story commercial building and a one story ga.ra~ 
are raised to adjust for the raised service road (Photo 3 on Plate 2J. 
Earth fill is also placed around the raised buildings to ma.ke them 
accessible from the service road.. The hurricane sand fill dike is 
wrapped around the end of the levee to create an adequate j'l.mction to 
resist erosion from wave action. 

53· At the site of the Laurence Harbor cabin colony, the hurricane 
protection and closure dike as contained in the document project plan 
(Figure 14) has been changed to blut:f' protection (Figure 6) because a 
recent :f'ire has completely destroyed all cabins in the area (Photo 8 
on Plate 4) • This change alsa eliminates the need for relocation of 
Margaret Creek. 

54. Another general deviation from the document project plan is 
that the shore line has receded and been eroded by storm action since 
the preparation of the surveys for the document plan in 1957, more 



specifically the storm of March 1962. 

55. The document project plan did not give adequate consider
ation to the needs of aligmnent which require. variation in minimum 
berm widths because the document project plan was based on only four 
cross-sections of existing conditions and typical improvement cross
sections. 

56. At LaUl."ence Harbor Center, the real estate for the 
document project plan fails to account for two commercial buildings 
on the beach that are on the alignment of the improvement and require 
removal and for the raising of one residential, one commercial and 
1 garage at the service road at Morgan Beach. The change in plan at 
La.Ul."ence Harbor cabin colony requires the change in lands , ease
ments, and rights-of-way from that required for the document project 
plan (Fi~ 14} to that for the project plan contained herein 
(Figure 6} o At Morgan Beach, the lands required were increased from 
the document project plan to provide a levee berm and drainage ditch. 

VI - LOCAL COOPERAT.ION 

57. PROVISIONS o The requirements of local cooperation for the 
autho.rized project are contained in paragraph 5 through 8 of this 
design memorandtmlo 

58. STATUS. The coordination with local interests, the State 
of New Jersey, through the Department of Conservation and Economic 
Developnent was initiated in November '1962 by letter and conference 
when the State was requested to :f"U:rnish local asau:rance . The 
assurance was executed by the State on 3 April 1963, was accepted 
for the government by the District Engineer on 11 April 1963, a.:n,d 
a copy was :f"'lrnished to the North Atlantic Division on 12 April 1963. 
A copy of the assurance with an acceptance indorsement was ::f'urnished 
to the State on 8 May 1963 to preclude the need by the State of a 
separate agreement between the Federal government and the State so 
as to permit the State under its laws to provide the cash contribution 
required as an item of local cooperation. On 8 May 1963 a bill form 
was executed by the government and returned to the State to cover the 
initial cash contribution required under this project. On 9 May 
1963, the plan of improvement and the items of local cooperation were 
reviewed in the field with the Chief Bureau of Navigation of the 
New Jersey State Department of' Conservation and Economic Develop:oent • 
On 28 May 1963, the State of' New Jersey was f'urnished preliminary 
plans of improvement and maps showing the items of local cooperation. 
Pert:inent correspondence and executed copy of the assurance are 
contained in Attachments A3 through A14 of Appendix A. The State 
of New Jersey has initiated aJ..1 actions leading to actual performance 
of the necessary items of' local cooperation and it is considered 
that the conditions of' local cooperation will be timely met. 



VII - COORDINATION wr.m CYI'HER AGENCIES 

59. DOCU.MENT PHASE. During the preparation of' the authorizing 
document as reported in Section XIII and A;ppendix M of' the author
izing document, coordination w.s e:f':f'ected with the United States 
Bureau of' Public Roads, United States Public Health Service, United 
States Fish and WildJ.i:f'e Service, New Jersey State De:r:artment of' 
Conservation and Economic Developnent, New Jersey State De:r:artment 
of Health, New Jersey State Highway Department, Interstate 
Sanitation Con:mission and the Central Railroad of' New Jersey. None 
of' these agencies indicated any objections to the authorized project. 
The United States Fish and Wildlife Service in a letter dated 10 
October 196o (contained in Appendix M of authorizing docu..11ent) had 
specific recommendations to minimize impact on fin and shell fish, 
namely: that hydraulic fill be taken from continuous trenches with 
connection to deep water When possible and with a maximum width of 
150 feet and depths up to 4o feet, and that silt in borrow are be 
removed either to shore or spoiled in deeper water so as to 
minimize siltation of adjacent areas. 

6o . DESIGN MEMORANDUM PHASE. Based on the coordination in the 
document phase and details of the project as contained in this design 
memorandum, further coordination wa.s considered necessary and has 
been e:f':f'ected with United States Fish and Wildlife Service, New Jersey 
State Highway Department and New Jersey State Department of Conser
vation and Economic Development. 

61. UNITED STATES FISH AND WILDLIFE SERVICE. The coordination 
with the Fish and Wildlife Service in New Jersey resulted in the 
report, dated 23 May 1963 contained as Statement AJ.5 of' Appendix A. 
The Fish and Wildlife Service reaffirms their recommendations as 
contained in their 10 October 196o report (paragraph 59) and added 
the recommendation that dredging sites within the area east of 
Conaskonk Point be confined to those waters having a depth of two feet 
or more at mean low water. The Service also makes the request that 
the Fish and Wildlife Service be furnished information on specific 
locations and dimensions of the borrow area when data are available 
and that prior to dredging operations, the New Jersey Division of 
Shell Fisheries meet with the Corps of :Engineers to make whatever 
arrangements may be necessary for salvaging cla.ms and for policing 
the area during construction to prevent polluted clams from being 
marketed or consumed. The recommendations on the borrow area. are 
being met to the maximum practical extent. Action has been 
initiated and will be timely consummated on the matter o:f salvaging 
and policing. (Statement AJ.6 of APpendix A) . 

62. THE NEt/ JERSEY STATE HIGHWAY DEPARIMENT. The road changes 
involve a. service road to New Jersey State Highway No. 35 and a 
connecting local roadJ Clif:f'wood Way, (Photos 1 and 2 Plate 1). The 
modification o:f the service road (Figure 9A) as to design and as to 
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construction under the Federal contract or a State contract was 
closely coordinated on 7 June 1963 with the New Jersey State 
Highway De~rtment and the Department of' Conservation and Economic 
Development as reported in Statement A17 of Ap:pendix A. Because 
the modification of a section of' Route No. 35 just west of the 
area had already been placed under contract by the State, and 
because the embankment under the relocated service road was a part 
of the closure levee for the hurricane protection at Morgan Beach, 
the State requested that road modifications of the service and 
local road be included in the Federal contract and final plans be 
sent to the State Highway Department and the Madison Township for 
review which has been done. 

63. STATE OF NEW JERSEY. The coordination with the State in 
the design memorandum phase was started in November 1962 with the 
initiation of' action on the assurance of local cooperation as 
reported in paragraph 58 • On 9 May 1963 the project development 

·was reviewed on site with the Chief Engineer, Bureau of Navigation, 
New Jersey Department of Conservation and Economic Development 
representing the State, with special emphasis on the items of 
local cooperation such as lands, easements, rights-of-way, 
acquisitions and relocation of' buildings, roads and utilities. On 
7 June 1963, the matter of highway and road relocation was coordin
ated a.s reported in paragraph 62 . The coordination is continuing 
until all necessary items of local cooperation including the cash 
contribution are accomplished. 

VIII - COST ESTIMATE 

64. BASIS OF COST ESTIMATE. The quantity estimates are based 
on recent surveys of contract plan scope (paragraph 13) and detail 
plana and sections in accordance with design memorandum plan 
(Figures 2 through 9A). The unit prices are based on July 1963 
price levels and on performance of the work by contract by the Corps 
of Engineers under a continuing contract in a manner described in 
Appendix D. The dredging unit prices are based on obtaining the 
sand fill from borrow areas in the bay at a. minimum of l, 500 feet 
offshore, on use of a. 16-inch or greater conventional dredge with 
an estimated average monthly output of 76, ooo cubic yards, and 
measurement of ma.teria:J. for payment in the borrow area. The 
dredging quantities for borrow measurements were increased over 
the required amounts by 15 percent to allow :f'or loss of material 
due to fineness, for unsuitable material, and for dredging 
procedures . 

65 . LATEST APPROVED EST:nvwl'E. The current project cost 
estimate (PB-3) for the entire project was approved 17 April 1963, 
and is contained in Table Dl of Appendix D. The total cost is 
the same as that contained in the project document, however the 
division of cost between Federal and non-Federal has been adjusted 



in accordance with the Rivers and Harbors Act .of 1962 (J;8.ragraph 7) 
and results in an increase of Federal costs by $76,000 and a 
corresponding decrease in non-Federal costs of $76,000. 

66. nmAILED DESIGN MEMORANDUM ESTThfATE OF COST EOR MADISON 
AND MN!'AWAN TOWNSHIP. The estimate of first costs of all wrk in
volved in the portion of the project, developed in this design 
memorandum, total $1, 356,010. The detail breakdown of the cost 
estimates showing quantities and l.lllit prices is given in Appendix: D. 
A s'UIIIIllary estimate is contained in Table 7, broken down by wrk 
features and by improvement section between Federal and non-Federal 
including allowances for contingencies, engineering design, super
vision and administration but excluding cost of preauthorization 
studies. The cost to local interests for providing necessary bath
houses and parking fields ha.s not been included because these 
facilities would be provided on a self liquidating basis. 

67. C<MPARISON OF DESIGN MEMORANDUM AND APPROVED ES'l'IMA!l'E OF 
COST. Changes in. the estimated first cost (Tablel D2 of Appendix D 
from those shown in the latest approved project estimate,as shown 
in Table Dl of Appendix D, and as discussed in paragraph 65, are 
noted in Table 8. These increases in cost are attributable to 
several factors as noted in Table 9. Shore erosion accol.lllts for $81,455 
or 11 percent of the total increase in estimate, refined quantities 
based on contra~ surveys accounts for *166,24o or 22 percent of' the 
total increase in estimate, llllit price increase principally of 
hydraulic dredging as in:fluenced by the location of the borrow since 
the preparation of the authorizing document accounts for $332,590 or 
45 percent of the total increase in est::i.ma.te, provisions of lands, 
easements, and rights-of-way including properties account for 
$124,125 or 17 percent of the total increase in estimate, and modifica
tion of the west closure to incorporate vulnerable shore and properties 
accOllllts for $34, 6oo or 5 percent of the total increase in estimate . 

68. SCHEDULE FOR DESIGN AND CONSTruCTION. The, sequence of 
operation and time required to complete the design and construction 
phases of this project are covered in detail in paragraph DlO of 
Appendix D. The I'llllding corresponding to this time schedule by fiscal 
year is as follows : 
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Fiscal year 

1963 
1964 
1965 

Subtotal 
Project 

Funding (dollars) 
Federal Non-Federal 

Lands, 
easements, 

Construction Construction rights-of-way 

350,.000 
150,000 
161,495 
661,495 

300,000 
128,000 
139,390 

1,356,010 

127,125 

127,125 

69 . OPERA!l'ION AND MAINTENANCE. The local interests are 
required to operate and maintain the project as completed in 
accordance with regulations prescribed by the Secretary of the A::t:rriy. 
The elements of maintenance are the replenishment of sand fill, the 
restoration of levee and road embankment at Morgan Beach to project 
levee periodically as required to offset settlement of these 
structures as discussed in Appendix B, removal of debris from 
drainage structures and beaches, and maintenance of flap gates, 
sluice gates, head walls, inlets and outlets for drainage structures. 
It is considered that the existing township and state maintenance 
forces can provide the necessary surveillance inspection, and 
operation required, by the project. The replenishment of sand fill 
or work on levee and road as required, if beyond the capability of 
the local forces,would best be done by local contract. 

70 The proper operation of the project between and during 
period of high water will require that the project be patrolled to 
assure that the drainage outlet structures, one at Morgan Beach 
(Figures 3 and 4) and two at Matawan Point (Figure 8) are properly 
operating, flap gates and sluice gates in proper operation, that 
removal of debris is timely so as not to affect adversely the 
stability or recreational use of area, and that points of erosion 
are repaired timely so as to minimize the loss of beach. The 
annual cost of this maintenance, developed in Table D9 of Appendix 
D, has been estimated as $29,085 of which $18,830 is for Madison 
T~hip and $10,755 is for Matawan Township, all of which is to 
be borne by local interests . 

IX - ECONOMIC ANALYSIS 

71 • ANNUAL BENE:F'I'l'S. The improvement will result in benefits 
from land saved from erosion, from additional use of the beach for 
recreation, from decrease in maintenance cost of existing beach 
structures, from prevention of erosion d.a.ma.ge, and from prevention of 
physical and non-physical primary damages from tidal flooding. 
La.nd enhancement benefits were not evaluated because there will be 

. little new or higher use of land as a result of the improvement 
and because enhanced land value due to prevention of tidal flood 
damage and to improvement of beach use have been evaluated in the 



Section 

MADISON TOWNSHIP 

Morgan Beach 
Laurence Harbor 
Seidler • s Beach 
Knollcroft 

Subtotal 

MATAWAN TOWNSHIP 

Cliffwood Beach - ~rest 
CliffWood Beach - east 

Subtotal 

TABLE 8 - SUMMARY OF INCREASE OF DESIGN MEMORANDtJM 
COST ESTIMATE OVER LA.TEST APPROVED PRDJlOOT ESTIMATE 

Cost Estimates 
Latest Approved (a) Design Memorandum Difference 

(dollar) nun{ do:t:l~:t") - (dollar) 

266,000 476,610 + 2101610 
144,ooo(b) 340,830 + 196,830 

4o,ooo 1oo,87o + 6o,87o 
38,000 111,500 + 73,500 

488,000-- 1,029,810 541,810 

76,000 
53,000 

129,000 

98,235 
2271965 
326;200 

+ 22,235 
+ 174,965 
+ 197,200 

~ MADISON AND MATAWAN TOWNSHIP 

Total 617,000 1,356,010 + 739,010 

(a) April 196 3, Table Dl of Appendix D. 
(b) Elimin$ted hurricane protection = $275,000 
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':UBLE 9 - .ANAii!SIS OF mCREASE OF DESIGN MEMOBANDT.M COOT ESTIMld'E 
OVER LA!J!&ST APPROVED PROt'J'Ear ESTlMATE 

Computation of Increases Cost Increase 
Attributable Causes 

Shore erosion since 196o 
Refined quantities 
Increase prices 
Lands, easements and rights-of-way 

Subtotal 

Shore erosion since 196o 
Refined quantities 
Increase Prices 

hydraulic fill 
land fill 

Lands, easements and rights-of-way 
Subtotal 

Unit Cost Shore Hurricane 
Quantity Unit (il.o:l.J.A!r) _ (dolla.r) (do:Uar) 

MADISON TOWNSHIP - SHORE P~ON 
38,000 c.y. 1.24 
68,000 c.y. 1.24 

323,000 c .y. .50 
Job LS 

48,295 
84,300 

161,500 
87,665 

381,760 

MADISON roWNSHIP - HURRICANE PIOJ:J!XlfiON 
4,000 c.y. 1.24 

22,000 c.y. 1.24 

165,J.,oo 
18,200 

c.y. 
c.y. 

-50 
1.00 

4,96o 
Z'(,21Jo 

82,700 
18,2CX> 
26,950 

160,050 

Total 
MADISON TOWNSHIP - SHORE AND mTRRIC.ANE PIPmCTION 

381,76o 16o,050 

Extension for new closure 
Shore erosion since 196o 
Refined quantities 
ID.crease prices 
Lands, easements and rights-of-way 

Subtotal 

Total 

MA!l'AWAti TOWNSHIP - SHORE PRC1.1!E:afiON 
30,700 c .y. 1.13 
25,000 c.y. 1.13 
48,000 c.y. 1.13 

152,8oo c.y. .46 
Job LS 

MADISON AND MATAWAN TOWNSHIPS 

34,6oo 
28,200 
54,700 
70,190 
9,510 

197,2CX> 

Total 

541,810 

197,200 

739,010 



items previously listed. These benefits were carefully evaluated in 
Appendix K of the authorizing document . The principal change in 
benefits since the preparation of the authorizing document in 196o 
are due to destruction of the Laurence Harbor .Cabin Colony to 
reevaluation of recreational benefits and to effect of price level 
changes. The updating of the benefits are contained in Appendix E. 
The evaluated annual benefits for the improvement in Madison and 
Matawan T~hips,based on Jul~ 1963 price levels and conditions, 
totals $166, oOO of which $14 3} Boo is for shore protection and 
$25,000 is for hurricane protection. A s'Ul'IIDlary of the benefits 
broken down by shore sections between shore protection and hurricane 
protection is given in Table E7 of Appendix E. 

72. ANNUAL CHA.RGES. The annual charges are based on an 
interest rate of three percent for both Federal and non-Federal 
investments • Consul tat ions with the cooperating agency disclosed 
that the above interest rate is reasonable for the non-Federal 
investment in the type of improvement involved. This rate has also 
been applied to lands, easements, and rights-of-way to be obtained 
for the proposed improvement. A use:f'ul life for amortizing the 
improvement is assumed as 50 years . No interest is included on 
investment during construction because the construction period is 
less than one year. The maintenance of the improvement is entirely 
non-Federal. The stnmn.a.ry of the estimated annual charges broken 
down by shore and hurricane protection purpo~es between Federal and 
non-Federal interests, is given in Table Dl7 of Appendix D. The 
total annual charges are $82, 300 of which $6l, 56o is for shore 
protection and $20, 7!~0 is for combined shore and hurricane protection. 

73. JUSTIFICATION. The estimated annual charges and benefits 
and the benefit-cost ratio for the considered plan of improvement 
broken down for shore protection and lfurrica.ne protection by shore 
sections is given in Table Dl8 of Appendix D. The improvement for 
shore protection and for combined shore and hurricane protection 
is economically just if'ied. However, the sep3.rable cost of the 
hurricane improvement is not justifiable if all the recreational 
benefits are applied to the shore protection. The benefit-cost 
ratio for the Madison and Matawan Townships improvement is 2. 
which is somewhat less than the authorizing document ratio of 2.8. 

X. ALLOCATION AND APPORriONMENT OF COSTS 

74 . ALLOCATION OF COSTS TO PURPOSES. The improvement for 
Matawan Township is single purpose, shore protection, so all costs 
are allotted to it . The improvement for Madison Township is 
multiple purpose, shore and hurricane protection, so that all costs 
are allocated in accordance with the separable cost-remaining 
benefits method as described in Appendix D. 
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75 . APPOm'IONMENT OF COSTS BErWEEN INTEReSTS. The first 
cost and annual charges apportioned between Federal and non
Federal interests, shown in Table 7 and Table Dl 7 of Appendix D 
are in accordance with current Federal laws and policy governing 
beach eros ion control and hurricane protection improvements . The 
basis f'or apportionment of costs f'or the two project purposes is 
summarized in the following paragraphs and detailed in Appendix D. 

76. SHORE PRO.l'ECTION. The apportionment of' cost depends 
on f'ive general categories of' shore, based on ownership and use, 
and incidence and type of benefits; which must be considered in 
determining Federal aid towards the cost of' shore restoration and 
protection (ER 1120-2-110, 5 April 1963). These categories and 
the levels of Federal aid applicable thereto, are listed in Table 
10. For the improvement in Madison and Matawan Townships, there 
is no Federal owned interest (Category I) because no frontage is 
owned by the United States. There are no public11 y owned, non
Federal parks and conservation areas (Category II). The non
Federal public interest (Categories III and IV) is the benef'i ts 
accruing (a) to the public body as landowner, (b) to the general 
public through the use of' the protected public and non-public 
shore, and (c) from protection of nearby public property arising 
from protection of non public shores. Other benefits are 
considered to be private (Category V). Data on non-Federal public 
shore and on private ~hore publicly used which would benefit from 
beach erosion control improvement, are giVen in Figure F-llR with 
Attachment A2 of Appendix A. The. apportionment of costs is based 
on current conditions of public use and ownership and current 
estimate of' improvement. However, the final apportionment is to 
be based on conditions of public use and ownership at time of 
construction and actual cost of construction. 

TT. Under Section 103 of the River and Harbor Act (PL 87-874) 
approved 23 October 1962, the Federal contribution towards the 
cost of constructing protective works along publicly-owned shore 
is authorized up to 50 percent (paragraphs 7 and 76). Shores 
other than public are eligible for Federal assistance if there is 
a benefit such as that arising from public use or from the 
protection of nearby public property or if the benefits to those 
shores are incidental to the project. The extent of the Federal 
contribution depends on ownership and use as shown in Table Dl2 of 
Appendix D . Data upon benefits are shown in Table E7 of' Appendix 
E . Data on the apportionment of cost, not to exceed 50 percent of 
the cost of the project exclusive of lands, easements and rights
of-way are shown on Table Dl3 of Appendix D. No Federal contri
bution is authorized towards the cost of the shore protection 
maintenance work. (paragraphs TT and 107 of the District Engineer's 
report in the authorizing document). 



TABLE 10 - SHORE CATEGO:RJ:ES ELIGIBLE :ron FEDERAL AID (a.) 

Maximum. level of Federal a.iO: Shore Category Construction Maintenance 

I Fede:ra.lly owned lOOi 1~ 
II Public.ly owned, non-Federal 

:parks and conservation 
a.rea.s (1) 7~ * None (2) 

III Publicly owned, non-Federal 
other than parks a.nd 
conservation areas 5~* None (2) 

IV Privately owned, protection 5~ multiplied None (2) 
will result in public by the ratio of 
benefits (3) (4) public benefits 

along cat. IV 
shore to total 
benef'its along 
Cat. IV shore 

v Privately owned, protection None None 
will not result in public 
benefits susceptible of' 
evaluation (4) 

( 1) See pa.:ra.graph 7. 

· (2) See pa:ra.gra.phs 77 and 107 of' authorizing document concerning 
periodic beach nourishment. 

(3) Privately owned shores under public control, a.s through a. 
suf'f'icient long-term lease assuring realization of' public 
benef'its throughout the economic lif'e of' the project. may be 
treated as Category III shol."es in determining Federal aid. 

( 4) See paragraph 9, below, concerning incidental protection of' 
privately owned shores. 

* cost-sharing percentages do not apply to lands, easements and 
rigb.ts-of'-wa.y. 

(a) taken f'rom ER 1120-2-110 (5 Apr 63) 
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78 . HURRICANE PRCf.L'ECTION. Apportiorunent o:f the cost of 
hurricane protection is in accordance With the cost sharing 
:fonnula adopted in the Fl.ood Control Act o:f 1958 :for similar 
projects. The first cost including the cost o:f lands, easements, 
rights-of-way, and relocations, but excluding preauthorization 
studies, shall be apportioned at least 30 percent to non-Federal 
interests and not to exceed 70 percent to the Federal government. 
Lands, easements, rights-of-way, relocations shall be provided by 
non-Federal interests without cost to the United States and will 
be credited toward the local share of the cost. When the :fair 
value of' these items is less than 30 percent o:f the :first costs, 
the difference shall be borne by non-Federal interests as a cash 
contribution payable at the time of project construction. Mainten
ance costs are the responsibilities of non :Federal interests. 

79. stlMMARY. On the foregoing basis the cost of' the hurricane 
protection at Morgan Beach in Madison Township was apportioned to 
:Federal and non-Federal interests as developed in Tables Dl4 and 
Dl5 of Appendix D and summarized in Table 11. The cost of lands, 
easements, and rights-of-way is included in total cost prior to 
apportionment and then credited against the non-:Federal share. 
The apportionment of the shore protection in Madison and Matawan 
Townships to Federal and non-Federal interests is developed in 
Tables Dl3 and Dl5 of Appendix D and summa.rized in Table ll. 

80. The percentages of Federal participation in the cost of 
shore protection vary from those approved by OCE (paragraph 8) as 
follows: 

Township 

Madison 
Matawan 

Percent;ages 
Approved 

Federal Non-Fed. 
62.5 37·5 
38.0 62.0 

of total costs 
Design Memorandum 
Federal Non-Federal 
53.[ 41.2 
42.0 58.0 

The variation for Madison Township can be attributed to modification 
of protection principally at Laurence Harbor and review of shore 
ownership and use. The variation for Matawan can be attributable 
principally to extension of the west closure point beyond Matawan 
Point and review of shore ownership and use . 

XI - RECOMMENDATIONS 

81. APPROVAL. The plan of improvement is substantially 
accord with the authorized document adjusted for existing conditions 
and provides for hurricane protection along 1,4oo feet of shore, 
bluff protection along 7,650 feet of shore, and beach protection along 
2,200 feet of shore; a total of 10,250 feet o:f shore in Madison 
Township; and beach protection along 2,200 feet of shore and bluff 
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!MBLE ll - APPORl'IOitmT OF ESTIMATED COS'.OO 

-- - ---------w~rar Share 

cash Lands 1 Ease-
Federal Contri- nerrts, rights-

Section Share bution of'-way Total 
_________ (:~..,;.,;do;.;;.;;lla;;;,.;.;......;r..L..)(:u.;;'f,.L-) _ (dollar) (~J ( doD:&~.:r) ((i()llar) 

MADISON 'roWNSHIP SHORE PR<1.L':Em.'ION( a) 

Morgan Beach 
Laurence Harbor 
Seidler • s Beach 
Knollcrof't 

Subtotal 

MADISON 'l'OWNSRIP HIJRRI:CANE P:ROTIDTION(b) 

Morgan Beach 

MADISON TOWNSHIP SHORE AND HURRJ:CANE (a) 

Total 

MATAWAW TOWNSHIP SHORE PRO.rECm:ON 

Cli::f'f'wood Beach - west 
Cliffwood Beach - east 

Subtotal 

MADISON AND MATAWAN TOWNSHIPS (a) 

Shore Protection(a) 
Shore and Hurricane Protection 

16,720 49.4 17,130 50.6 44o 
128,230 48.6 135,620 51.4 76,g8o 
46,820 48.1 50,510 51-9 3,54o 
34,31Q 32-6 70,930 67.1J. 6,26o 

226,080- 45.0- 274,190 55.0 87,220 

309,624 70.0 102,301 30.0 ?fJ' 395 

535.704 5~L7 376 '4911 41. 3 ll7,615 

34,290 
340,830 
100,870 
1ll,500 
587,490 

442,320 

1,029,810 

44,58o 46.7 50,88o 53-3 2,TI5 98,235 
88,490 4o .o 132, 74o 6o .o 6' 735 227' 965 

133,070 42.0 183,620 58.0 9,510 326,200 

359;150 41_t.o(a)457z8lo 56.0 
668,774 54-3 56o,lll 45-7 

96,730 
127,125 

913,690 
1,356~010 

a. Percentage of construction cost exclusive of lands, easements and rights-of-way. 
b. Percentage of total cost including lands, easements and rights-of--way which is 

creditable to local share . 



protection along 3, 250 f'eet of' shore; a total of' 5, 450 f'eet in 
Matawan Township. The hurricane -protection provides a sand dike 
along the shore with levee closures to high ground, with a 25 f'oot 
top width at 15 f'eet above mean sea level and with bayside slope of' 
1 on 20 and landside slope of' 1 on 15. The blui'f' protection 
provides sand f'ill with a 25 f'oot berm at 10 .o f'eet above mean sea 
level and bayside slope of' 1 on 20. The beach protection provides 
sand f'ill with a 100 f'oot wide berm at 5.5 f'eet above mean sea 
level and a bays ide slope of' 1 on 20 . The Cost of' the plan of' 
improvement is $1, 356,010, of' which $661, 495 is Federal, and $694, 515 
is non-Federal of' which $567,390 is cash contribution and $127,125 
is f'or lands, easements and rlghts-of'-wa.y. The economic justifi
cation expressed as a benefit to cost ratio is 2.0. 

82. It is recommended that the basis of' design presented in 
this design memorandum be approved in order that construction plans 
and specifications may be readied to meet the schedule contained in 
this design memorandum. 
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C£N[IU,[ NOTES 

I, Tt111 soi I loQ'I, notu and o\loer lesl data 1h01t'rl ""' the resu 1 t 
of lrltcrpretalion~ 11ude by representative• of the Corpe of Er~oinears 

froM oersonal ob~ervetlon'l l!ll!h duri~Q '"" e•ploratlorl period of tha 
followlniJ: II) ~11111ple~ of ~Ub'lurl~ce 111\erial" rrcovered during u:plor.: 

~lion, b) record5 of P~fJiorallon e~ prapared by the drill orerator and 

(wH~tnl!lent in~pector and c) ntner records pertinent to surface ar~d aub-

~urfH.P cnndl tion5, Tilt UMplet and r!"Q.orda are available for irlspacllon 

upon rrnul'l•l to Chi•d, Founrlallons and "!Aterlala 8rar~ch, U, S, A.r•r 
En 11 i r1ee r 01 ~I r i ct, Hew York, 

2, [lplana.Jiqn ol tt>e cla•ti fl.::allona and hr•e 

a, 91!d rock - Natural 10 II d 1111 r~aral ••tte r occur r I nQ In ore at 
thicknes• and e~tl!nt In itt natural location, It I• claulfled accordlnll 
lo oeofool cal type enrl ~true tur e (jol n t&, baddlnQ, e \c,) and dl8crl bed 11 

•olld, W&lthered, IJroken, fr&IJ"'I!ntad nr d~co•posed dependinll or~ It• con-
di lion, When no ducrlollnn Is sho•n·, the roclo, It soil d ar~d sound. 

h, Solis- Sedlt~~~~nh or other uncont~olldaled accu•ulallorll of 

uart!cle• produced hy the phnical and chuical dl&lntaoretiM of rocks,, 
and •h i ch 111ay or lilY not contain or oan I c 1111t\1 r, 

l.l Size C'a!II)Oilent Ten.' Prooorllon Ten-s b)' Weloht 

flouldet,, ••• larQer than .9 Inch as ~&Jot Car.PQt~enl [a 'lhown ~~ th all 

Cobble or let tara cap I tall!'&d 
Sr..~ II tlone,,O inche~ to 3 l<~rhn "'I nor ~PQtlerll parcenteoc tenu of 

G:a, ... ,3 Inch&! to 2.0- Total IMPie ara: 
S-&nrl,.,,.,.,.2,0-. to 0,00 1111. end.,,,,., i(l to U).percenl 

Sllt,,,,,,,,,O,M""' In 0.002 ~ \Mtl,,,.,, 20 to i(l percer~t 

Clay,.,,,.,flner than 0,002 ,.._ little,,,. 10 In ro percer~l 

trace...... I to 10 percent 

Gradation Te,.,..~- He tar~~ couru, udlu• and f[nl! are uud to 

lieHribe gradetlon of Sanr1~ arid Grnel. \l'l'an no qradatlor~ ter111 i, used, 

th~ cofi'60I"&nt 1-• qrerl~d fro111 coaru to fine, Othar oradlriQI are used, 

•uch •• !llt!rllu!ll t'o fine, fine, file, 

IJ,.) The terf!O~ uv!d to detcrlbe the varlou• soli Co111ponenh and 
pro~ortlon• are arrlvl!rl at by vl•tul estl!'.lla• of the racovered soil 

H'"ole•. 0\htHo\&r!lll are u•4d wh1n \he r1covered IIIIIPI•• ara not truly 
r•nreHnlftll~e of \he !\&lural r~~at~rlals, tur.h ae, loll conlalnlr~q nu•

'Hou, co'Jh I es and bou I rle ra wh I ell can no I bn u~p I ed, th I r1 I~ at r11 I If I ed 
1011~. org•nl'c soli~, and f1lle, Tht ter•t (5~-Gt.t) t\c, refer to tnt 

Uni lied .Soil Cles~lflcatlon Sytlu u per "hnual MIL -5TD-ftlrii!CE) dated 
30 June lQ6n 

3, Grounrl Water The dat~ thown rllrectt~ below the arour~d utar 
(G,W,) I! the date on which the ut'er ,I&Yal lr1 tha upforallon wu 
ll'euur~d. The uuuru.ant wl8 111ada rlu.1lno e•plorallon •or~ Cit IMMedlal":lf. 

alter Colllpletlon, unl eu ather• I ea not ad, Tha depth recorded Is lnflusnc•d 
by onplor•tion 11111\hod!, the !Oil lyoe end •&ather condltlor11 durinll e•

ploral!on. Where no Water ut founrl It Ia ao lnrllcaled, It I• &ntiCIPi.tld 
\hal the ground water 11'1 !I rlu durlnQ perlodl of t~el weather, In addltlo'~t 1 
[oe·ched ornund ll&\er above the water levirda Indicated (or above tha ttotfci•' 
of the hole whue no Qr.ound water It Indicated) lila~ bt er~countered at 

<:hanQ~~ ln ... tcll 1trth,_or lop of rock. 

~'0'1·11' ••Oil ILL· HOI,~ 

• A ·• • AUGER HQLE 

0~-X 
1:1. lOI.X lA) 

11)1 It) 

" .. 
(D) Wrf- .. 10 

" .. 
I 0 ll'rtu 

" Tvbt '" 

.1., Surface elevation or tot aurface of water at ll•t ·and 

loc&tlon of &lploratlon. onu~-1~1.d:•'N'. 

6, 81o .. p~r foot on.IA~dlauter Clllno ualnQ_-,AQ.Pound 

hu,.er drOfiP&d •• J.'?..inche•. e•ceot lt'hara nthert~lsa noted. 

C, 81owt o11r fool on lll!lpla 1ooon, __ ~ ___ lncha1 0,0, and 

_)_!1,_1 nchu I, 0, ual nQ_!t5!.Q.Pound ha .. tr dropped • .\!L. 
I nche!, !HC&ol where othe r•l !& no tad, 

0, Ground i'ater Depth G,W, 118 Gantral Nola 3, 

E. lhtdl1turbed Se•ple- 3 lr~ch dla•ete'r, unleu otherwlta r~oted, 
F, ~ock or ~oulder Drl111no Data 0 • L•nvth drilled, R • 

uounl recov•Jred of ltnQth drlllad ullno NX dlt•ond bit, 

unleu otherwl•t tiO.~ur, 
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WIND DIAGRAM 
TRACKS OF MAJOR HURRICANES 

NEW YORK- NEW JERSEY COASTAL AREA 

LEGEND 

SEPTEMBER 181~ 
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• OCTOQER 189f 

0 AUGUST 189~ 

OCTOBER 1994 
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--·-·--- SEPT l: M B£ft 1944 

-- X -- AUGUST 1954 
tCAROU ----- SEPTEMBER 1960 
!DONNA) 
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NO.TE?,' 

~r--....:~,-+-------------1-- HURRICIINE TRACkS !'JA':"'·EO Oli LATEST 04TA 
OEVELOf'EO ID TkE U 5 WEATHER 8URE4U, 
£ltCEI>t fOR l!l[ SEPT 1921 6 tWG,Ia1\) 
TRACkS WHICH WERE TAkEN FROM~HUPRICANE'!>" 
BY tANNEHILL 

FIQURES !H (;lllCLES llEf'IUSEHT THE POSITION 
OF TH[ STORM AT 1 t..t.t [ST. OH TH£ OAY OF 
THE MONTH lNO!CATEO, EXCEPT T.-osE FOil 
SEPT UH!I l!o SEPT. HHI W"kiCH !H:rER TO NOON 
[ S.T. !to AUG. !679 WHICH I"IEFERS TO AI>PROX!IotATHY 

e. A hi £ s r 

THE WIOTH OF THE BAllS IS ONL'f API'IRO:tlll,l,O.HLY f>fi:()POIH!ONb;l TO TH[ NONIQ[R OF OCCVfllfii[HCf.!}. Tilt 
Nl.lt.IBERS AT fH£ [NO OF THE eARS INOIC.A.T£ HI£ ACTtl.'\l NUMBER OF OCCUnRENCU. 

~>,.., 

w 

;;•'!! 

WAVE DIAGRAM 
KEANSBURG, NEW JERSEY 

WAVE OATA £(Lf!_'v'lc;lillL'LQL~INT COMFOAY KEANS_~JU'ijh__~ 
THE t:OMPllT£0 WAVE HEIDHTS ARE BAStO ON AN ASSVMFO STORM WATEV. 
O£PTH OF 11'1 FEET OFF KEANSOUi*O ANO INCLUDE A~ APPR·)XIMATION or 
THE ti""<""ECTS OF RE'RA(':fll')o.! OF ')Cf/'IN WAVES ENU:RINO tH[ OP!NIH'~ 
BETW'HN SANOY t;OOit: ANO MCICAWAY POIHT, 

lli!rr' 
THIS PLATE lS PLATE 12 OF AUTHORitlNO t:IOCUMENT k. 0, NO. •\-54, 

U. 5. ARMY 

PRtVI~ILING WINDS 
WINO no'JES SHOW AV[I'!AG[ WINOS FOil i!l'" SOUARE OY[R ENTIRE: P!fUOO OF R!CONO ARROWS ft.Y 
WITH THE WI~O. FIOURES AT !~0 OF ARAOWS INOICAT[ f>ERCf:Nf OF 089ERV4T10NS WINO HM) 
BLOWN FROIJ THt.t Oti'IECTIOH NUMDER OF Ft:AfiUfiS REPR'CSEHTS AllER AilE rQRCE, !)£AU'0RT 
ScALE. rJGURE IN CIRCLE REPII:ES!NTS PfRCEIHAG£ 01' CALM'S, LI()HT AIRS A'iO VARIAI'ILU. 

!IAS£0 ON Ofi$(RVATIQNS BY HH: L'.!L NAVy R'f:tROG:RAPiiliC Off:IC£ FOR 10 YEAR Pf:RIOO 
I!D2 1942 

-'"W_A---.V-=E __ __:_D_A T A 
ENTRANCE TO NEW YORK HARBOR, STATION C 

(LAT. 40• 15' N LONG. 73• 45' W) 

LEGEND 

14 AND OVER 
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10 TO 11 
1.t TO 10 ,_ 
& TO • .. 

'" ~ . TO • 
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r ' TO ' ~ 

w 
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w 
;; 0.!1 TO • 
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THE DA.lll,\HIICH. SHON F'[ACUH OF TIM( II.'AV£3 OF 01FF£REHT 

tl(IGHT OCCI!I't l""lO" £AC.H OIRCCTIO"', 'IIHR[ 0£/tiVEO flY 

H!r~OCASTI~O M(TNOOS .AltO Vst OF !iVHOPT!C Wf:ATH€!11: CHAR"f5 
FOR TH[ fiHI:£( ~ HAR PEfHOO !9-48 .. !teO, 

RARITAN BAY a SANOY HOOK BAY 

BEACH EROSION a HURRICANE PROJECT 

STORM, WIND, AND WAVE DATA-(OOCUMENT PLATE 12) 
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RA..."'nTAN BA.Y AND SANDY E:OOK BA.Y, J.lrEW JERSEY 
BEACH EROSION AND HURRICMlE PROJECT 

GENERAL DESIGN MEMORANDUM NO. 1 
UADISON AND MATAWAN TOWNSHIPS 

APPENDIX A - PERI'INENT COR.Rl!:SPONDENCE AND DATA 

TABLE OF CONTENTS 

Description 

SUPPLEMEJ:NTAL DATA FOR AUTHORIZDJG DOCUMENT 
MODIFICATION OF COST SHARING IN AUTHORIZING 

DOCUMENT 
LOCAL COOPERATION 
COORDINATION - UNITED STATES FISH AND 

HILDLIFE SERVICE 
COORDINATION - NEW JERSEY STATE HIGHWAY 

DEP ARIJ.1ENT 

LIST OF ATTACHMENTS 

Description 

AUTHORIZATION 

I...c."""TJ:.ER l<,ROl,l OCE, DATED 29 JUNE 1961, 
StT.BJECT: SURVEY REPORT ON RARITAN BA.Y AND 
S.AJ:IDY HOOK BA.Y, NEW JERSEY, AND FOUR 
DIDORSEMENTS THERETO. 

MODIFICATIOn OF COST SHARING 

LETrER TO NAD, DATED 31 JANUARY 1963, 
SUBJECT: COST SHARING FOR BEACH EROSION 
CONTROL PROJECTS UNDER PL 87-874, AND 
FOUR DIDORSEM.E:NTS TH:ERETO • 

LOCAL COOPE~ION 

A-1 
A-1 

A-1 
A-2 

A-2 

A-3 

A-4o 

LET'.rER TO STATE OF NEW JERSEY, DATED 2 A-55 
NOVEMBER 1962, ADVISING OF INITIATION OF 
PROJECT AND REQUESTING EXECUTION OF FORW.. 
ASSURAJ!CE OF LOCAL COOPERATION. 

LNlTER TO STATE OF NEW JERSEY, DATED 20 A-56 
DECE:<ffiER 1962, FURNISHING DATA ON INITIAL 
CASH CONTRIBUTION MID SCHEDULE: 'JF OPERATION. 
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All 

A12 
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APPE.r-ID:OC A - PERriNENT CORRE.!SPONDE.:IiiCE AND DATA (Cont'd) 

LIST OF ATTACHMENTS 

1)49scription 

LOCAL COOPERATION 

LEITER FROM STA!rE OF NEW JERSEY, D.MED 10 A-59 
JANUA.l1Y 1963, :FURNISHING DRA:FT OF ASSURANCE 
AND Il-IDICATING INTENT OF STATE TO :FURNISH 
LOCAL CASH COOPERATION WITH REn.ffiURSEMENT 
OF IviUNICIPAL SHARES TO THE STATE. 

LEITER TO NORI'H ATLANTIC DIVISION, DATED 28 A .,.6o 
JAIIDARY 1963, SUBJEc:r: ASSURANCE OF LOCAL 
COOPERATION, BEACH EROSION CONTPDL AND 
HURRICANE PROTECTION PROJECT, Rf.I..RI'T1...AN BAY . 
AND SAIIDY HOOK BAY, NEW JERSEY, MID 1ST 
INDORSEivJ.ENT THERETO TO !IDv YO RIC DISTRICT 1 
DATED 2l FEBRUARY 1963, APPROV'DTG FOR<f OF 
ASSURANCE. 

LETTER FBOr:tl STATE OF NEW JERSEY 1 DATED 4 A-62 
APRIL 1963, FORT/lARDING EXECUTED COPY OF 
ASSURA.l:-TCE • 

lliTJ:ER TO ST.lU'E OF NF.'l JERSEY, DATED 11 APBJI. A-63 
1963, .®VISING OF ACCEPrANCE OF ASSURANCE 
FOR TirE m..l!TED STATES AriD FURNISHING A COPY 
OF ACCEPTED ASSURANCE. 

LETTER TO NORrH ATLANTIC DrJISION, DATED 12 A-64 
A2BIL 1963, FOR'vlARDDiG COPY OF ACCEPI'ED 
,~\BStJIWTCE. 

LE.~R TO STATE OF NEW JERSEY,. DATED 8 MAY 1963, A-65 
JTOir.v.A...'-IDlliG COPY OF .l\SSUBANCE DIDORSED WITH 
ACCEPr.4IJCE BY TirE! DISTRICT ENGiliJEER. 

AS3URAHCE EXCCL"TED BY STATE OF NEI·l JERSEY A-66 
3 APRIL 196 3 AND ACCEPTANCE lliDORSEMENT BY 
DISTRICT ENGINEER FOR THE illliTED STATES ON 
11 APRIL 1963. 

Iill'IT'i!R FRa.r ST.li.TE OF NEW JEP.SEY, DATED 1 ~r.AY 1963, 
FORI'l.fu'-IDDm A STATE BILL FORM COVERDJG JJITTIAL 
CASH CONTRIBUTION TO BE EXECUTED .lUID LETTER TO 
STATE, DATED 8 MAY 1963, RETUF.NDTG EXEetiTED A-72 

BILL FOR1. 
Ll!."T.rER TO STATE DAT.E:D 17 MAY 1963 FORHAl1DTITG A-75 

SURVE'l D.l\TA AIID PrtELTic!IlfARY LAYOUT OF TI:tPROV3MENT. 
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APPENDIX A - PERriNENT CORRESPONDENCE AND DATA (Cont'd) 

LIST 0 F ATTACHMENTS 

Item Description ~ -
.Al4 I..El'rER TO ST.A!I'E OF NEW JERSEY, DA!l'ED 28 MAY A-TI 

1963, :ruRNISHING FIVE A!l'rACHED PLANS 
SHOWING INFO~ION ON LOCAL COOPERATION. 

COORD~ON 

.Al5 I..El'rER REPOHI' OF FISH AND WILDLIFE, DAT.ED 23 A-79 
MAY 1963 CONCERNING EF.FECT OF ProJECT ON 
FISH AND WILDLIFE. 

.Al6 OF.FICE MEMORANDt.M DAT.ED 10 JUNE 1963 ON A-82 
COORDIN:.A!riON WITH NEW JEP.SEY STATE DEPAHI'-
MF.:lNT OF CONSERVA!r.'ION AND ECON<lv!IC 
DEVELOIMENT AND NEW JEP.SEY STATE HIGHWAY 
DEPAHIMENT. 
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RA.t.'UT.AN BAY AND SANDY HOOK BAY, NE'"rl JERSEY 
BEACH EROSIO!~ AND HURRICANE PROJECT 

GENERAL DESIGN MEMORANDUM NO. 1 
J<T..AD;rsm~ AND MATAWAN TOHNSHIPS 

APPENDIX A - PERriNENT CORRESPONDENCE AND DA!l'A 

Al. SUPPLEMENTAL DA!I'A liDR AUTHORIZING DOCUMENT. The plan of 
improvement recommended by the · re:porting officers vra..s modified by the 
Chief of Engineers in his report to the Secretary of the .Arrrry in 
accordance with the recommendations of the Board of Engineers for 
Rivers and Harbors and the Beach Erosion Board resulting in reduction 
of beach berm width to 100 feet at elevation 5.5 feet above mean sea 
level, of beach-bluff berm width to 25 feet at 10.0 feet above mean 
sea level, and of the cro\in of hurricane protection to 25 feet at 15.0 
feet above mean sea level. These changes are reflected in Table 1 
of the report of the Chief of Engineers (contained in main body of 
this design memorandum as Table 2). The data on which this table was 
developed, were obtained by the Chief of Engineers by 3rd Indorsement 
from the District Engineer dated 7 August 1961 to the OCE letter 
dated 29 June 1961, subject: Su.rvey Report on Raritan Bay and Sandy 
Hook Bay, New Jersey, contained herein as Attachment Al. 

A2. MODIFICA!I'ION OF COST SHARING nr AUTHORIZlllG DOCUMENT. The 
cost sharing in the authorizing document was recomputed in accordance 
with provisions of Section 103 of the Riv~r and Harbor Act of 1962. 
The provisions are delineated in paragraph 7 of the main body of this 
design memorandum. The a!,)proved results are contained in Table 4 of 
the main body of this design memorandum. The recomputations of cost 
sharing by the District Engineer as presented in letter dated 31 
January 1963, subject: Cost Sharing for Beach Erosion control Projects 
under PL 87-874, were approved by the Chief of Engineers in 3r~ 
Indorsement dated 14 March 1963, in accordance with recommendations of 
the Beach Erosion Board as contained in 2nd Indorsement dated 5 March 
1963, all as contained herein as Attachment A2. 

A3. LOCAL COOPERATIO!l. The coordination of local cooperation 
was initiated with local interests, New Jersey State Department of 
Conservation and Economic Development, by letter dated 2 November 1962 
and by meeting on 5 November 1962 (Attachment A3). On 20 December 
1962, the State was furnished pertinent cost clata and schedule of 
operations (Attachment A4) • On 10 January 1963, the State furnished 
a draft of an ass~1ce acceptable to the State for approval pTior 
to execution (Attachment .A5). On 28 January 1963, the assurance was 
forwarded to North Atlantic Division for approval which was effected 
by 1st Indorsement dated 21 February 1963 (Attachment A6) • On 4 
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April 1963, the State furnished an executed copy of the assurance 
(Attachm.ent A7). On 11 April 1963, the State was advised of the 
acceptance (Attachraent A8). On 12 April the North Atlantic Division 
was adVised of the acceptance and furnished a co:py of the .~surance. 
(Attachment A9). On 8 May 1963, the State was f'u.rnished a copy of 
the assurance with the acceptance indorsement by the District Engineer. 
(Attacl':u!lent AlO). This vm.s effected on the basis that the assurance 
so indorsed (Attachment All) would preclude the need of a separate 
agreement between the Federal gove:r.nment and the State to cover the 
cash contribution required from the State. On 1 May 1963, the State 
forwarded for execution and return a State bill form covering the 
initial local cash cooperation in the amount of $166,000 under the 
Raritan Bay - Sandy Hook Bay project and on 8 Ma;y 1963 the invoice 
was signed and retm.:'Ued to the State (Attachment .Al2). On 17 ~1ay 1963 
the State was furnished s'tl.rV'ey data and preliminary layout of :L~rl~ove
:r.lent as inspected in f':\'.e].d on 9 !•.fay (Attachment Al3). On 28 May 1963, 
the State was fUL-nished five dTa~~~gs showing info~:~tion on require
ments of local cooperation on lands, easements and rights of way, 
acquisitions, alterations and relocations of bn:ilclinc;s, streets, and 
other structures (Attachment Al4). 

A4. COOIIDIHATIOJ:I - UliTTED STATES FISH AriD lTILDLU'E SEHVICE. The 
first report of the Fish and lvildlife was made on 10 October 1960 and 
is contained in the authorizing document. This report was reviewed in 
the design memorandum phase of this project <3J.1d a. re:port iras made on 
23 May 1963 which is contained herein a.s Attachment Al5. In this report 
the ~cecoramenda.tions contained in the early rerort 1rere ·Confirmed and 
recommendations -vrere added on location of borrOi·r, request for plans and 
specifications, and coordination on arrangements for policing and 
removing of polluted clams as discussed in )?aragraph 59 of the main 
body of this design memorandum. 

A5. COORDINATION - lm.'W JERSEY STAT3 HIC:.::..fYIAY DEPARI~fENT. In 
connection with the ra.ising of the serVice road to new Jersey State 
Highway No. 35, the details of design were closely coordinated vdth 
the Nei-r Jersey State Department of Conservation and Economic Developnent 
and the New Jersey State Highway Department. The results of the 
coordination are contained in a memorandum dated 10 June 1963, con
tained herein as Attachnent 1\l6. 
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ENGER 29 June 1961 

S'liBJ'ECT: Survey Report on Raritan Bay and Sandy Hook Bay, New Jersey 

THRU: Chief' of' E:agineers 
Department of' the Army 
A!J:TN: ENGCW-P 

TO: Division Engineer 
U. S. Arrrry Engineer Division, North Atlantic 
New York, New York 

1. The subject report was preliminarily considered by the Beach 
Erosion Board on 13 June 1961. In accordance with OCE letter s::;omJ 12 March 
1958, subject: "Processing Studies and Reports Involving Hurricane and Shore 
Protection," the Board considered the beach protection purpose of' the recom
mended work in its entirety, and the hurricane protection purpose for tech
nical adequacy. The Board recomended the single-pt.l..rpose shore protection 
proj~cts, essentially as shown in the report. However, in its corrnnents, the 
Board states "The Board considers that the single-pu.I"!)ose shore protection 
plans consisting of widening the beach to provide a benn 150 feet -vride at an 
elevation of 5·5 feet above mean sea level, or 50 feet wide at an elevation 
of 10 feet above mean sea level in front of the bluffs, are someivhat more 
than required in this locality, and that a berm irl.dth of 100 feet at eleva
tion 5.5 feet, or 25 feet at an elevation of' 10 feet in front of' bluffs, will 
be adequate. Therefore, The Board believes that the details of the plans, 
particularly those relating to berm widths and selection of design wave, 
should be checked at the detailed design stage and modified as may be required. 
The Board also believes that groins will be needed at Keansburg for shore 
protection as well as for hurricane protection. Further consideration should 
also be given to the locations and dimensions of proposed groins at Keansb~cg, 
based on further experience with the beach fill to the time of construction, 
and to a suitable top elevation for groins to be effective in retaining the 
fill of the hurricane barrier during periods of high water." 

2. In accordance with the procedure for processing reports of this 
type, the report is tentatively scheduled for consideration by the R&H Board 
on 8 August 1961. Action taken by the Beach Erosion Board which may effect 
subsequent consideration by the ffiH Board pertains to the raise in grade of 
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ENGBR 29 June 1961 

SUBJECT: Survey Report on Raritan Bay and Sandy Hook Bay, New Jersey 

the groins to a "suitable top elevation" to effectively serve the hurricane 
purpose, in which case the groins wi~l serve both purposes and become a 
joint cost :n the cost allocation. Recomputation of the cost of groins, if 
not covered by contingency allowance, and cost allocation and apportionment 
is requested, to be included in the information requested below. 

3. In view of the fact that all hurricane projects to be constructed 
with sand fill, which the m.H Board has considered to date, would have a 
crow.n width no greater than 25 feet, it is expected that the Board will 
question the 50-foot width. Accordingly, supplemental information is re
quested, for Board information, relative to 25-foot crown width for hurricane 
protection, to be included in the informai..ion requested oelow. 

4. Consultation with the staff, OCE-CW, indicates that the action taken 
by the Beach Erosion Board in recommending the wide beach and commenting that 
less width would be adequate, will require that the Chief's report include 
pla..ns for the lesser beach widths. For the purpose of preparing thE': Chief 1 s 
report, and for infonnation of the m.H Board, supplemental information is re
quested pertaining to the first costs, annual charges, benefit-cost ratios, 
cost allocation, and cost apportionment of the recommended work, based on 
beach widths of 100 feet at elevation 5.5 and 25 feet at elevation 10, a 25-
foot crown width for hurricane protection, a.nd joint-use groins to a suitable 
top level • This information should be mailed to reach this office not later 
than 17 July 1961. 

5. The staff, OCE-Civ, is understood to believe that, in equity, local 
interests should be reimbursed for the work at Keansburg on the basis of 
single-purpose beach protection, the same as if for two-stage construction, 
which it is in effect. Accordingly, no additional information is required 
for Supplement No. 2 of the report. 

FOR THE BOARD: 

J. E. GOODRICH 
Acting Resident Member 
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ENGCW-PD ( 29 Jun 61) lst Ind 
SUBJECT: Survey Report on Raritan Bay and Sanczy Hook Ba.y, New Jersey 

Office, Chief of Engineers, Washington 25, D. C • , 30 June 1961 

TO: Division Engineer, U. s. A;rmy Engr Div, North Atlantic, New York, N. Y. 

Forwarded. 

FDR THE CHIEF OF ENGINEERS: 

STEPIIEll E • SMITH 
Colonel, Corps of Engineers 
Assistant Director of Civil Works 

for Eastern Divisions 
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NADEN-R ( 29 Jun 61) 2d Ind 
SUBJEa:I': Survey Report on Raritan Bay and Sandy Hook Bay, New Jersey 

u.s. A:rrrry Engineer Division, North Atlantic, New York, New York 
7 July 1961 

TO: District Engineer, U. S. Army Engineer District, New York 
New York, N. y. 

1. Fo:rwa.rd.ed f'or necessary action. 

2. It is requested tha.t the information desired ue in this 
of'f'ice: not later than opening of' business 14 Jt.lly 1961. 

FOR THE DIVISION ENGINEER: 

PAUL H. JAENICHEN 
Chief', Engineering Division 
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NANGS ( 29 Jun 61) 3rd Ind 
'stJJ?JECT: Survey Report on Raritan Bay and Sa.t'ldy Hook Bay, New Jersey 

u. s. A:r:m:y Engineer District, New York, New York, N. Y., 7 August 1961 

TO: Division Zngineer, U. s. Army Engineer Division, North Atlantic, 
New York, N. Y., .ATrN: NADEN-R 

1. Mr. R. D. Murray of the Board of Engineers for Rivers and Harbors 
informally advised on 12 July 1961 that the Board 1 s meeting which was tenta
tively schedUled for 8 August 1961 has been postponed for a month, and that 
additional time may be taken for preparation of the desired information. 

2. Inclosed are revised tables and figure J-3 of appendix J correspond
ing to those in the original report, modified to reflect the desired changes 
in the recommended plan, as requested in paragraph 4 of the basic letter. 
This supplemental information gives the revised first costs, annual charges, 
benefit-cost ratios, cost allocation, and cost apportionment of the recom
mended work. It is to be noted that no change was required in tables J -5, 
J-6, J-9 and J-15, and that J-13A is an additional table inserted to cover 
cost allocation for the new multiple purpose project of Keansburg and East 
Keansburg resulting from joint use of the raised groins as shown on the in~, 
closed print, figure 1. 

3. Also inclosed are new tables K-4, K-7 and K-8 corresponding to those 
in appendix K, which reflect the reduced recreational benefits due to the 
reduced beach width, and tables 9 through 12 corresponding to those in the 
main report which sunmarize the revised first costs, annual charges, annual 
benefits, and economic justification of the recommended work. 

5 Incl (6 cys) 
1. Tables J-1 to J-24 
2. Figure J-3 
3· Figure 1 
4. Tables K-4, K-7 and 

K-8 
5. Tables 9 to 12 

C • M • Dt.JKilJ 
Colonel, Corps of Engineers 
District Engineer 
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' 
NADEN-R, (29 Jun 6l) 4th Ind 
SUBJECT: Survey Report on Ra.ri tan Bay and Sandy Hook Bay, New Jersey 

U. S. A.rrrr:y Engineer Division, North Atlantic, !'lew York 7, New York 
8 August l96l 

TO: Resident Member, Board of Engineers for Rivers and Harbors, 
1-lashington 25, D • C • 

Tables and figures for the subject report revised to include changes 
in the recommended plan as requested in basic letter are inclosed. 

FOR THE DIVISION ENGTiffiER: 

5 Incl PAUL H. JAENICHEN 
sext cy w/d Chief, Engineering Division 
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Table J -1 ~ Detailed estimate of coGt of artificial f:Ul for single J?Ul'.Eose beach erosion project (a) 

Quantity 
Required to be Unit 

Engine~ring 
- and 

Section Length quantity Dumped price 
Contract 

cost 
(dollt"ti'B) 

contingencies 
( <.lollc.rs) 

'J!ota.l 
cost 

(dollurs). ----------------"(_f_ee_t-")_(,__cu_. -l'-ifd.o. _LJ cu ·- yds. )_ ___ (<:i_()ll~J.'s) 
Madison Tmmabip 

Morgen Beach 
Thence to Laurence Harbor 

Cabin Colony 
Laurence HarbOl' Cabin Colo1~ 
Seidler's Beach 
Knollcroft 
Thence to Wb.e.le Creek 

Subtote.J. 

:x>· Matawan ToF.nahi;e 
I 

\0 Climrood Bee.ch Cabin Colony 
Thence to Mata;~:ra.n Point 

Subtotal 

Borough of Union Beach 

Borough of Keansburg o.nd 
East Keunsburs{o) 

1,000 38,100 47,6oo 0.57 27,130 7,870 35,oooCc 
2,6oo 11~o,6oo 175,8oo 0.57 100,210 27,790 128,ooo 

1,583 38,100 47,6oo 0.57 27,130 8,870 36,ooo<c 
1,767 42,500 53,100 0.57 30,270 9,q30 !}0,000 

850 20,500 25,6oo 0.57 14,590 4,410 19,000 
1,ooo 2o,1:.oo · 25,500 0.57 14_,540 4,46o 19,000 

_§,8co 300120o 375_,200 -- 213287o 63,130 277,009 

3,100 71,800 89,800 0.65 58,370 17,630 76,000 
1,700 5o,hoo 63,000 o.65 40,950 12l05o 53,000 
4,800 122,200 152z800 . -- 99,320 _u29,680 129,000 

3,ooo 1oo,ooo 125,000 o.66 82,500 23,500 1o6,ooo 

Lecnardo 5,190 192,200 o.64 1?3,010 34,990 158,000 

Total 21,7 845 200 -- 518 700 151 300 670 000 
Total excluding Leonnrdo 16,6oo 522,4oo 6532000 -- 395!690 ll6~310 5121 000 _ 
( o.) Estimate provides for a ;.ddth of 25 feet at elevation 10 feet above mean sea. level in the section bet1;een Morgan 

Beach and the Laurence He.rbor Co. bin Colony, a.t Knollcroft, and between the Cliffvood Beach Cabin Colony e.nd 
Matawan Point. In other e.reae, a. width of 100 feet ~t 5·5 feet above mean sea. level would be provided. 

(b) Beaches which are adequate from a beach erosion sta.ndpo!nt, and vhich provide partial protection from tido.l 
flooding, were completed by loce.l interests at East Keansburg in 1954 and at Keansburg in 1954 and 1957 • 

(c) These veJ..uea also represent the joint costs for the multiple-purpose projects for the respective sections 
(see teb1e J-8). 



Table J-2 ~rable cost of hurricane rotection 
for :VJOrgt:.n Beach a 

Unit 
Der.cription tJrl..it Quantity price Amount 

~dollara) (dollars) 

Hydr.::wlic fj.ll c.y. 163,47o(b) 0 .. 57 93,18o 

Exce.vc.tion c.Y. 3,350 1.25 4,190 

Stripping c.Y. 2,290 L25 2,86o 

J.:m,perv.Lous fill c.Y •. 5,340 1-50 8,010 

F.e.ndom fill c.x. 18,6oo 0 .. 75 13,950 

Topsoil and seeding acres 2.5 1,450.00 .3.,630 

concrete c.y. 42 ao.oo 3,36o 

Portlcnd centent bbl.,. 67 6.00 400 

Rei.."lf'orcing steel. lb. 2,613 0 .. 22 570 

Pipe-36" tt. 72 16.00 1,150 

Seepage rings ea. 2 200.00 ~.00 

T-lde gllte-30" eo. .. 1 6oo.oo 6oo 

F.ipro.p c.y. 28 12400 340 

Bedding material c,y, 9 6.00 50 

Read rv,i ::>ing C.Y~ 8,200 l.50 12,300 

Roc.d llu't'i'v,cillg sq. yd. h,870 5-25 25,570 

Ma.nhole oteps ea.~ 13 2-50 30 

:tTcod nlu~-30" es. 1 66o.oo 66o 

Contract coot 171,250 

Engineeri~~ and contingencies 56,750 

r.o·cal 228 000 

(e) li'or cost of lands, ea.scmen.ts tmd rights-of-way, see table J-5. 

(b) Quentitiy to be pumped.. Rcqui1•ed quantity is 130,780 cubic yards" 



Tsb~e J-3 - Det~iled eatimatc of separable cost of hurricane ~rotect~~~ 
~~ce IIc.rbor Ct?.Mn Co~ony(a) 

Descrtption 

Hyrl:ro:clic f'ill 

~:c:::.ys;tion 

Stripping 

IW.ndom fill 

Sux·charge placed 

Surcharge removed 

Top:::;oil e.nd seeding 

Heinforc:!.ng oteel 

Cont:;:·nct cozt 

Bngtneor:Lng a.nd cont:L.ngenc:i.es 

To~a.l· -----------------

(b) Quantity to be pum)?ccl, 
yo.:;.~a.s .. 

Uilit 
Unit Q;uc.ntity price Amount 

(dollars) (dollars) 

c.Y. 285,090(b) 0.57 162,500 

984 1.25 1,230 

352 1.25 440 

c.Y. 3,120 ~-50 4,680 

c.y. 13,517 0 .. 75 J.O,~ho 

c.y. 8,180 0·75 6,llt-O 

6,300 o.4o 2,520 

a.ereo L2 1,450.00 l,74o 

27 80.00 2,l6o 

bbl. 43 6.00 260 

lb. 2 .. 9""(0 0.22 650 

270 -· __±_3.00 3,510 

195,970 

56,030 

252z000 

Re~uired qu~ntity is 228,J.OO cubic 

A-ll 



Table J-4 - petailed estimate of coat of hurricane protection 
for Borough of Keansburg and East X:ea:a.sbu;g(a.) 

Unit 
Description Unit Qw.mti ty price Amount 

(dollars} {dollars) 
Hydraulic fill C~Y· 2,828,94o(b) 0 .. 53 1,499,34o 
Stone groins tons 13,165 15.00 197,4Bo 
Stream diversion 14s. ~,4oo 
Exce;vo.tion c.y. 52,372 1.25 65,470 
Stripping c.y.. 30,005 1.25 37,510 
Imper"~TiOUS fill C • Y • 68, 421 1• 50 102, 630 
Rnndom fiJ.J. c,.y.. 398,586 0.75 298,94o 
SUl~ch~rge plnccd C~Y. 78,943 0.75 59,2l0 
Surcharge removed C.Y. 67,437 o.4o 26,970 
Topsoil cno. oeeding e.cres 74.0 1,450.00 107,300 
Concrete c.y,, 41.4 77 .oo 31.,88o 
Portland cement bbl. 66o 5.70 3,76o 
Reinforcing steel lb. 36,657 Oa21. 7, 700 
Pi·oe-18" f·c .. 71. 1.2.00 850 
P:i.pe-2~~~~ ft_.. 1.69 13.00 2,200 
Pi:pe-30" :f't. 51 1.6 .. 00 820 
Piuc-36'1 ft,, 46 20 .. 00 920 
P.lpe-42." :f't. 134 30~00 4,020 
Set::page r-lngs ea. 1.6 2.00~00 3,200 
Tide ga.tc-1.8" eo.. 1 290~00 2.90 
Tide ga.te-21~11 ee. 3 500~00 1, 500 
Tide gatc-30" ea. 1 650 .. 00 650 
Tide gate-36" ea.., 1. 740~00 740 
Tide ge.tc-4211 ea.. 2 750.00 1,500 
Riprap C.Y. 189 1.2.00 2,270 
Bedding :n:..eteria.l C. Y, 65 6. 00 390 
Fencing fc. 235 6.oo 1,410 
Roc.d ru,ising C.Y. 10,130 1..50 151 200 
Ro~d s~~ecing sq. ydo 7,970 5o25 41,84o 
Hood piles ea. 85 lOOaOO 8, 500 
Closure structures l~B· 50,000 
l1e:i·I b!.'idge l~s· 15,000 
Reise bri.dge l.s. 10,000 
t.fe.nhole cov-ers ea4 7 200.00 l,4oo 
M~nhol.e s·b c:ps ea.. 1~· 2. 50 1.90 
Hood. sluice-18" ea.~ 1 420.00 420 
vlocd. slu:Lce-2411 ea. 3 535.00 1, 61.0 
Uood sluice-30" ea. 1. 66o.oo 66o 
~,rood sluico-36" ea. l 820,00 820 
I·Tood sluice-4211 e~:L 2 l,oBo.oo 2,16o 
R,::~,i;::;e :port.iorl of steamboct pier 1, s. 25, 000 
Bulkheacl :f'"L 350 100.>00 35,.000 
Contrac't cos'c 2, 699,150 
Engineering Qnn ·contingencies 868;850 
Total 3 .. 568.000 
-co,) For cost of lendr:, easements a:nd rights-of-1-rcy> see t!lble J-5· ---

(b) C-LUtmtity to be rmmped. Required qu:a.ntity is 2,263,200 cubic yards. 
A-12 



Table J-5 - Estimate of coat for lands, easements and ri5hts-ot-way 
:Ln dollars (lrurrica.ne p:rotection)(a.} 

Section La:P..do Easements Buildings . Total. 

!·forgen Beach 3,000 0 0 3,000 

Lnurenc.e Harbor Cabin Coloey 3,000 0 0 3,000 

Borough of Keenabtu;g and l~J..,OOO 14,000 70,000 125,000 
East Kc:.msburg 

To·~el lJ.?,OOO 11~,000 70,000 131,000 

(e) Estimated cozto :tnclude contingencies and reel estate pl.em:Iing 
C)~enocn, edministr~tion, sucr~~ys and npprQisals. 



Table J-6 - Distribution of nreeuthorization stu$£ costs ~dollars) . .. 
Bes.ch 

Sec-!: ion Hurricane erosion To 'tal: 
st;udy st.ud;y 

So:uth Amboy 1,000 1,000 2,000 

Sayreville 2,000 2,000 4,000 

l.W.d.ison Torrnship 
.Horgan Be~cb. 2,000 1,000 3,000 
Thence to L-:1urenco He.rbor Cabin Colony 0 1,000. 1,000 
Leurence Harbor Cabin Colony 2,000 l,OOO 3,000 
Seidler's Beech 0 1,000. 1,000 
Knoll croft 0 1.,000 1,000 
Thence to Wbal.e Creek 1.!000 1.!000 2z000 

Sub·total 5,000 6,000 u,ooo 

:Ma.to;>;ro.n, Tmmship 
Cliffwood Beach Cabin Colony 4,000 1,000 5,000 
Thence to Matawan Point lzOOO 1:!000 2200£ 

nub'to·t:11 5,000 2,000 7,000 

1\:CYI>Ort 1,000 1,000 2,000 

Union Be12cll 12,000 2,000 14,000 

Rf'.ri te.n TOimship 5,000 0 5,000 

Keensburg 20,000 2,000 22,000 

14iddleto-;m 'l'o1i'Zl.ahi:p 

Et-.st Kc!:l.ncbu.rg 1.3,000 2,000 15,000 
Port; Mor..lllouth 1,000 2,000 3,000 
Be1f'o:rd 1,000 1,000 2,000 
Leon~rdo 2zOOO 2~000 4,000 

Subtotal 17,000 7,000 24,000 

Hishlandn l~OOO 1,000 2,000 

l;.tlo.nt:Lc I!ighlends 6,000 1,000 7,000 

'.rot;al 75,000 25,000 100,000 

A-14 



TC"hle J -7 ·· ~um.Jlc:ry vf fil·at costs { ~?ll$.:ro) 

Sect:lo.:1 
Artificiet.l 
fill e.nd 

l.v.ud.o, 
eo.se:m.e-.Qt s Preo.uthor-
and'righta- izo.tio~ Tot;c.l 

----~------groins 

Levees, 
iute:rior 
<lrains.ge, 

~tc_, of' ~Y.re.y; at(udi ea \ o.) 

1J!e.d:i.son Tmmship 
------~ .. 

l·forgc.n Bee.cli 
Thence to L~urence R~rbor Cabin Colony 
Laurence Hl.".rbor Cabin Colony 
Seicllerro Bec.ch 
Knol.lr.roft 
Th(';;nce to WW.le Creek 

Subtote.l 

152.1000 111,000 3,.000 3,000 26$),000 
128,000 - - 1,000 129,000 
21~0,000 !!8,000 3, 000 3,000 294,000 

40,000 - - 1,000 41,000 
19,000 .. - 1,000 20,000 
19~ooo - - 12ooo 2o2ooq 

598,000 159,000 6,000 10,000 ~(3,000 

~ Mataw:m Township 
~ ---- -
V1 

C1if:fiTocd Beach Cabin Colony 
Thence to tl.atawr:m Point 

Subtotal 

~orough of Union Beach 

Borough of Keansbur~ and E~st Keansbur~ 

' Leonardo 

76,000 -
53,000 -

129,000 -
106,000 ~ 

2,139,000 1,429,000 

158,000 -

- 1,000 77,000 
- 1,000 5l1-,000 

- 2,000 131,000 

- 2,000 1o8,ooo 

125,000 35,000 3,728,000 

- 2,000 16o,ooo 

Total J2130,000 11 588,000 131,000 511 000 4,900~000 

:rotal (excluding Leonardo) _ ,. 2,972,000 1~588,000 lJ;lzOOO 492000 4,7401000 

(a) For Morgan Beach, Laurence Harbor Cabin Colony, e.nd Keansbur0 , cos·c is combined 
cost of bee.ch eros:i.on and hUI"rica.ne studies; f'or EAst· Keansburg) cost is for hurricanE JJtu.dy onlyi 
and for all other are:aa, coat is t!.Lat of beach erosion atud:y onl;·. "' 
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T~ble J-8 - Summary of first costa for cost allocation by separable 
costa-rcmining benefi ta method l dollars) 
-·--·---····-·-~ .. ~---~------------·-·-·-··---····················---·········-··---····---····-·-·······-~···········" 

-------~·-----------------------· Multiple-p~rpose project ___ Alternative 
$eparable costs ___ single-purpo~~_projc£~-

SGction and :item. Shore Hurricene Joint Total Shore Hurric~me 
:protection protection(a,) conts(a) coats protection(b) protection(~) 

!ior~en Beach 

Art:lH cin.l :fill 
Leveco, inte::c·:tor d.rair:.agc, etc. 
LB.nd3, eascmentn and r:!.ghts··of-¥ray 
Prermthorizo.tion atud:ieD 

0 117,000 35)000 152,000 35,000 
0 111,000 0 111,000 0 
0 3,000 0 3,000 0 

1,000 2,000 0 3,000 1,000, 

152)'000 
111,000 

3,000 
2,000 

To·i;al _____ ...... _________ _ _________________ 1~'~0 __ 00 ---- 233,000 35,000 269,000 36,ooo 268,ooo 

Lc.ureuce H~.rbor CQ.bin Colo~ 

A!·ti:ficie.l fill 
Leveea, interior dro.imtge) etc. 
Land1;, ec..,ocmenta cmd. riglrl~g-of.-~fay 
:ereauthorizl:',tion st.udiefJ 

Total 

~orous!} __ of Kec.nc.bul'f{_ and Ea. at Keansburg 
Artificial ftll 
Groins 
Leveel'l_, intcrio:t· d.rc.inageJ etc~ 
L~.nda, ccaemonta e.nd :l'ights-of'-"l·Tay 
Preauthorizo.tion studiec 

Tot(l!,1 

o 201~o,ooo 36,ooo 24o,ooo 36,ooo 24o,ooo 
0 1}8 J 000 0 118 )' 000 0 1~8' 000 
0 3,000 0 3,000 0 3,000 

1,.000 2,000 0 3,000 1,000 ~'-000 

1,000 257,000 362000 291~,000 3 .. (,000 293,000 

0 
0 
0 
0 

2_,000 

2,000 

1,878,000 
86,000 

1,429,000 
125,000 

33,000 

3,551,000 

0 1,878,000 0 1,878,000 
175,000(d) 261,000 175,000(d) 261,000 

0 1,429,000 0 1,~·29,000 
0 ~5,000 0 ~5,000 
Q 35L0QQ_ ~-- _b_QQQ_ ____ 31t.QQQ__ 

175,000 3,728,000 17),000 31726,ooo 

(v,) Baaed on consideration of the beach erosion single-purpose project as the joint cost and all other 
costs as being separable costa of hurrlcane protection, 

{b) ~~sed m1 a beach fill liith a berm of 100 feet at 5.5 f'eet e.bove mecn sen level (see table J-1). 

(c) Assu.mecl the cso.mo as t-he multiple-purpose project, except for the coats of preauthorize.ticn studies. 

(d) Cost of groins uith e. top elevation of 5·5 feet. above meen sea. level. 



Tt'.ble J -9 ·- :Estimate of o.nnual coat of beach replenishment 

Annual Quantity Engineering 
rate o:f' to be Unit Contract and Total 

Section replenishment pU!!lped price coat contingencies cost 
_____ __ J~l:l~y~s.J _ ( ~~·Y~B • L _ ( do]J.~s L __ _(_il_oJ.;l_{l.l'~)-~9!!::~J:'S_}_ ___ J<!ollnr~J 

Madison Tmmshi;e 

P.'!orga,n Beach 1,100 1,380 o.66 910 190 1,100 
Thence to Laurence Harbor 2,800 3, 5r::- ·o .. 66 2,310 590 2,900 

Cabin Colony 
L~urence Harbor Cabin Colony 1_.700 2,130 o.66 1,410 390 1,800 
SeidlCl' 1 s Beach .1,900 2,380 0~66 1~570 1~30 2,000 
Knollcrof't 900 1,130 o.66 T"'O .:> 150 900 
Thence to w"hale Creek 1,100 1,380 0.66 910 190 1,100 -

:> 
I 

Subtotal 9,500 ll,900 - 7,86o 1,9~-0 9,800 
I-' 
---1 

Ma.ta"Yn:m Tmmahip 

C1iff\rood Bea.ch Cabin Colony 4,300 5,38o 0,66 3,550 850 4,400 
Thence to Matawan Point 2,300 2,880 0,66 1~900 500 2,4oo 

Subtotal G,6oo 8,26o - 5,450 1,350 6,800 
-

~orough of Union Beach 3,500 4,38o 0.75 3,290 810 !~,100 

!{:~ensburg encl E~s-t; Kea!lsburg_ 28,300 35,380 0,66 23,350 5,850 29,200 

Leonardo 3,300 4,130 0.75 3,100 8oo 3~9~ 

Total 5_b200 64,050 - 43~050 J.Q, 750 53,800 

Tot.al { excludip.g Leonardo) !~7 2 900 59 J 920 - 39 .• 950 2_, 950 49,900_ 



To.ble J·-10 - Sunu:r;.J.ry of eotimctca cants of beach reolenisbment 
Pnd !ili).intcn::tnce (doJJ.o.D.i] -·· "-·- --~ 
-~--.. --~~~ 

Section 

H2.dioon ToH:nGhip 

H:o:rgen Be!<:,ch 
Thence to Lo.unmce Harbor Ca.bln Colony 
L:;.vxcnce Ho:rbor Cc.bin Colony 
SeicUcr 1 s Bea.ch 
Knoll croft 
':""!.'hence to \~ho.le Creek 

Subtotal 

Hc.ta.imn Tmmship 

Cliffimod Beach Cabin Colony 
1-bence to l·fata1ra.n Point 

su-o total 

Borough of Union Beach 

Borough of Ke~~sburg and E~st Kean~burg 

Leonardo 

Total 

Total ( excludillf:J Leonardo l 

Mc.intene.nce ---------
B~~ch of hurricane Groin 

rep1enisr.unent protection(a) meintenunce(b) 

1,100 
2,900 
1,800 
2,000 

900 
1,100 

9,800 

900 

1,300 

2,200 

Total 

2_,000 
2,900 
3,100 
2,000 

900 
1;>100 

12,000 

4,400 ~ ~ 4,1~00 
2~ - - 2~ 
6,8oo - - 6,8oo 

4,100 1~,100 

29,200 15,800 3,900 1~8,900 

3 900 - - 3,900 

23,800 18~000 3,900 7,,700 __ 

ll-9,900 18,000 3,900 71,8oO 

{a) Based on 0.5 percent of first cost. 
(b) Based on 5 dollars per foot of groin. 
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:.Eo.ble J··ll - !=!Ull".Fti&.ry of' ar.wue.l chare;es for cost allocation by ( ) 
separable co~to-~£-ining_ b:mcf'i to m~thod ( dollers) a. 

____ _ ___ Ji~\Ll t;:l.P1€l :-:Dl.lJ~l?(}S(!_ 12:!'9 ;) e ct 

Section end item 
Separc.ble costs 
Shore HU2•ricane- Joint Total 

Altcrno.tivc 
single-purpose Ir.t:o,i \!c·(;g 

Shore I1m:l::i.cc>-Iw· 
_ ;erotectioE: ;Eroteci~io:u cos~!. cost~- pl'Otection ~tecl;io£ __ _ 

l•iorgcn Bench 

Investment 

Interent and amortization 
nourishment and maintenance 

1~000 . 

0 
0 

233z00~ _l5,0_g_£ 

8,1!-CO 1,300 
900 1_,100 

262z000 36,000 _ 2C-B~ooQ_ 

9,700 1,300 9_,700 
2j000 1,100 2,000 

<L~OO 2.hoo 0 Total _,_ ~ 11,700 2,1:-00 11_,'700 

Le.UJ."ence lie.rbor Cabin Colony 

Investment 

Interest and e.mortization 
Nouriohment and maintenance 

Total 

Boro!Jeh of Keansburg and East Keanaburf3 

Investment 

Interest and amortization 
Nourishment and mainteno.nce 

Total 

12000 257,000 36,000 294,000 37l000 

0 9,300 1,300 10,600 1,300 
o 1,3()Q Boo ____ ____ 3,_100 _1,Boo 

2q-:.> 000 
••• - . .fz ---

10_,600 
3,100 

0 10 6oo 3,100 13,700 3,100 13,700 

~000 

100 
0 

~~551~000 175,000 3,728,000 117,000 3~726,000 

128,300 6,3CO 134,700 6,400 134,700 
46,.QQQ . 3,9()0 ~__200 ·-- ____ 3_,_90() ____ . 49,90() __ 

100 174,300 10,200 184,6oo 10,300 184,600 

The interest and amortization charges are based on an interest rate of 2-5/8 percent 
and o. use:ful life of 50 years {capital recovery factor .. 03614}. A breakdo-wn of 

(a) 

nouriabment and maintenance costs is given in tnble J -lOc 



Tn.ble J-12 costs-remaini· benefits 

Item Shore Rurrica.ne Tote~ 
protection protection 

1. Alloco.tion of annual costa 

a. Benefit a. 7,400 11,100 18,500 

b~ AJ.terncti ve cost 2,4oo 11,700 14,100 

c. Benefits limited by 2,400 ll,lOO 13,500 
elterne.ti ve cost 

d .. SepD.ra.ble cost 0 9,300 9,300 

e. Remaining benefits 
(lc minus ld) 

2,400 1,800 4,200 

f. l~ocated joint cost .1.,400 1,000 2,400 
(in proportion to lc) 

g. Totcl cllocation of 1,1~00 10,300 11,700 
project costa 
(ld plus lf') 

2 .. Allocation of nourishment and -
:roo.inten~nce co~ts 

(}., Separe.b.lc cost 0 900 900 

b, Allocated joint cost 700 400 1,100 
(in pro'!?ort.:Lon to le) 

c, Totcl allocation 700 1, 300 2,000 
( 2a. plus 2b ) 

!~location of investment 

a .. Annue~ invcztment cost 700 9,000 9,700 
(lg nll,nus 2c) 

b. A1locz..tcd investment 19,000 250,000 269,000 
(in }?roport:!.on to 3a) 

. l'i::-20 



Table J-13 benefits 

Item. Shore Hurricane 
Total. protection protection 

1.. ftJLlocation of annual coats 

t!..4' Benefits 4,300 23,700 28,000 

b. 1Uter11ative cost 3,100 13,700 16,8oo 

c. Ben~fits limited by 3,100 13,700 16,800 
o..ltern~tive cost 

d. Sepe.rc.ble cost 0 10,600 l0,6oO 

e. ncroo.in.il".g beucf'i t s 3,100 3,100 6,200 
(lc minus ld) 

f. Alloc..'li:;ed joint coot 1.,500 1,6oo 3,100 
(in proportion. to le) 

g, To·ta-1 aJJ.ocation o:f 1,500 12,2')0 13,700 
project costs 
(ld l'lua 1f') 

:a. .~Ulocation of nourlsh:merrb and 
m~intengnce costs 

a. Separable cost 0 1,300 J..,300 

b4 AJ.loco..ted joint cost 900 900 1,8oo 
(in proportion to le) 

c. Total allocation 900 2,200 3,100 
( 2a. pJ.us 2b) 

3· ft~ocation of investment 

e.. Annual investment cost 6oo 10,000 l0,6oO 
(J.g minus 2c) 

b. .4J.loco.t ed invet:Jtmenii 17,000 m,ooo 294,000 
(in p:roporGion to 3a) 
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Table J -13A - Allocation o:f costs by o arable costs-retllliini 
method Bora h of Keansbur e.nd East Kee.usbur. 

Item 
Shore Hurricane 

protection protection 

Alloc~tion of annual costs 

a.. Benefits 70,4oo<a.> 325,700 

b. Alternative cost 10,300 184,6oo 

c. Benefits limited by 10,300 184.,6oo 
alternative cost 

cL Sep~n~a.ble cost 100 174,300 

e. Remaining benefits 10,200 10,300 
(lc mtnua ld) 

f. .f.Llloco.ted joint cost 
(in proportion to le) 

5,100 5,100 

g. Totcl clloc~tion of 5,200 179,400 
project costs 
( ld plus lf) 

AU.oc:::-.tion of nou..rishment end 
rm:;illteno.~ 

a. Sepr.-,r:;,.ble cost; 0 46,000 

b. Alloc~tea joint cost 
(in propol~ion to le) 

1,900 2,000 

c. Total allocation 1,900 48,000 
(2u plus 2b) 

Alloco,tion oi' inve:':ltment 

,., !'.nnual investment cost 3,300 131 .• 400 \,.,,...; 

(lg m:Lnus 2c) 
b# Alloco..ted investment 91.>000 3,637,000 

(in proportion to 3u) 

TotaJ. 

396,100 

194,900 

194,900 

174,4oo 

20,500 

10,200 

184.,6oo 

46,000 

3,900 

49,900 

134,700 

3,728,000 

(c.) J!'or br;.si~ of beach erooio:!l be...'"'l.e:fi ts_, see pcro..gre.ph 4 of supplement 2. 
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Tao~c J-14 - St:llllt!laq of allocation of first cost ( doUaro ~ ( 8 ) 

Section 
Shore Hurricane 

protection protection Total 

M&dison Tor;nship 

I•1ore;an Bench 19,000 250,000 269,000 

Thence to Laurence He.r·oor Ce.bin Colony 129,000 129,000 

La.urence Harbor Cabin Colony 17,000 zn,ooo 294,000 

Seidler' o Beach 41,000 lt-1,000 

Jf.nollcroft 20~000 20,000 

Thence to Whale Creek 20.!000 20-!00Q 

Subtotal 246,000 5'Z7,000 773,000 

Ma-tawan To~mship 

CliffWood Beach Cabin Colony 71,000 17,000 

Thence to Matai·m.n Point 54,000 54,000 

Subt;otel 131,000 131,000 

BorOt!f;>h of' Union Bench 108,000 108,000 

Borough of KeEnsburg and F.ast Kcanzburg 91,000 3,637,000 3,728,000 

Total 576,000 4,1.64,000 4, 71~0,000 

(a) Includes preauthorization ctudiea~ 
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Table J-15 - Shore ownership of areas vith considered improvements (feet)(&) 

Ownership Pr1 vate shore 
Section lfoa-Feder&l with public 

Federal public Private Total benefit 
- -·······-·······-·······-··············-········-

Madison Tov.nshi.E_ 

Morgan Beach 0 839 161 1,000 0 
(o) (83-9) (16.1) (100.0) (0) 

Thence to Laurence Harbor Cabin Colony 0 1,876 724 2,600 724 
(o) (72.2) (27.8) (100.0) (27-fJ) 

Laurence Harbor Cabin Colony 0 0 1,583 1, 523 1,553 
(0) (o) (100.0) (100.0) (100.0) 

Seidler's Beach 0 0 1, 767 1,767 1,767 
(0) (0) (100.0) (100.0) (100.0) 

Knoll croft 0 0 1350 850 850 
(0) (0) (100.0) (100.0) (100.0) 

Thence to Whale Creek 0 0 1,000 1,000 1,000 
(0) __ i2_) _____ ( 100.0 ). {100.0) (100.0) 

Subtotal 0 2,115 6,0B5 --u,soo -----5,924 
(0) (30-9) (69.1) (100.0) (67.3) 

Matawan Tmmship 

Cliffwood Beach Cabin Colony 0 0 3,100 3,100 J,lOO 
(o) (0) {100 .. 0) (100.0) (100.0) 

Them•e to Hatawan Point 0 0 1,700 l, 700 l, 700 
(0) (0) (100.0} (100.0) (lOO:Ql 

Subtotal 0 o· 4,8oo l:j:Jjoo 4)5oo 
' (0) (0) (100.0) (100.0) (100.0) 

Borough of Union Beach 0 1,133 1,867 3,000 300 
(0) (37 .G) { 62 .2) (100.0) (10.0) 

Borough of Keansbure and East Keansburg 0 7,171 6,979 14:150 4,217 
(o) (50 ) ( )l9. 3) (100.0) (29.8) 

Total 0 11,019 19,73.1 30,750 15,241 
(o) ( 35 .8) ( 64.2) (100.0) (49.6) 

(a) Figures in parentheses are percent of total .trcmtae;e. For entire shore ownership, 
see table 3 of ma.in report . 
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'flllale J-1.6- ~1...-t of t:l.nt ooct of lllwml ~~-

~01' 

n- ~t.o t.raoe '!bll!.ce t.o ~ 1'blll.ce t.o lol:oup of J:...wr. ~&1 ,....,._ l.alnace lbr • lbr • Cllbl.a h14llrr' • l'lloollcroft Vil&le 11-.oll Cllllb -- tlliOD 11114 11M\ ...... Oib1a Col.all;f Col.all;f a-ell CrHIII: C!lOI!l l'obt Beula l:.ul!!!J 
I 

N:!!!!l .... 

......... ofwW.~ 0 0 0 0 0 0 0 0 0 

,...,..., -'dllv:UOD (~)(a) 0 0 0 0 0 0 0 0 0 

,__,...,..._ Nallo Pore 

...... ., toMl trODUc• 83-9 72-2 0 0 0 0 0 0 n.e 
,...,..., -v.lllld:10D (~)('b) ss.o ~-1 0 0 0 0 0 0 1.1.6 

l'ri.,... ..,._ 1d.tJa )'Ublle "'-ffllt 

~ of t.ot&l trOD"tllc• 0 2'J.I 100.0 1.00.0 l.OQ.O 1.00.0 1.00.0 100.0 10.0 

~...Uta 

Nallo ( &o1.l.anl) 0 6,300 3,500 17.900 1,700 2,1.00 29.900 3,300 1,1too 

I'd .... (tol.l.an )· 0 0 8oo 1,000 2,000 500 2,1t00 2,8oo 200 

2oM~. (lol.lan) 0 6,300 -.300 18,900 3,700 a,6oo 32,300 6,1.00 1,6oo 

hlllie ~of t01ta1 .._.,h) 0 100.0 11.- ~-7 -5·9 ao.e 92-6 ~.1 8'1'·5 
........... octri.bat.lOD (:pcroct)(O) 0 9·2 27·1 31·6 15-3 26.9 30·9 18.0 2-9 

W ,...,..._ mtnlllaUOD (:f!!I.'C!IR) ae.o 33·3 2'J.1 3l·' 15·3 26.2 30-9 18.0 15.5 jl..6(1) -
-.nl~ of t:lnt ONt 

"'"' -- (lol.lan) 19,000 1.19,000 17,000 ~1,000 20,000 20,000 n,ooo ~.ooo 1o8,ooo !n,OOO 51,,000 

~--~- A1111• (lol.lMula) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 2,000 a,ooo u.ooo 
.-..-(~) US,ooo 1.18,000 16,000 lto,ooo 19,000 19,000 76,000 53,000 l06,ooo a,,ooo ,a,ooo 

~ ...... 5,000 -3,000 -.ooo 13,000 3,000 5,000 23,000 10,000 1.6,000 •• ooo 1~,000 

,__........_ .... 13,000 85,000 11,000 2'{,000 1.6,000 "'ooo 53,000 -3,000 ?0•000 61,000 IJJA,OOO 

(a) .._.. • lOO .,....._ ~ ..utbat.10D Wllllria tbe ~ of pi'O\~ ~ --... 

(111)....., ca __.ld.rt u tbe ~ o•us:wt10D tDillvlll tbe ~of )ll'ft..til!i DOD-J'elc'&l JIUllo --... 
(•) lwei • C~M-tklrf. a.I,Jllfiel 117 a ~ of u. Ntlo d pabllc ~i'l~a to tot&l lwll.UU u tt.. !!'~ 

GGatrlliluUa U.Wirb tu coot ot JNt•tiq JZ'l't'llte ~ v:lU\ pu1olle 't>Go...t!t•· (he t.oli.le 1:-1, ~dU 1). 
(1) liN ~ 5 ot ~-t 2 tar ~1CII1 of ~al oaatribllt1e. 



;r.. 
I 

f\) 
0\ 

T3b1e J'--1'7 - !:-!1J,?Ort.icnment oi' f'irst cost of hurrico.ne )?rotection in dol.lnr::; ( 0·) 

·~ ... .._.....,. ___ -----Borough of 
Lcurcnce Keo.nnburg 

Item Morgen Htn~bor Ce.bin v.nd East To'G2,l 
Beo.ch ColO!!;'[ K~n.nsbur~ _ ------·· 

Conntruction coat 2l:-7,000 2.71~,000 3,512,000 4,03J,OOO 

Lands, easements and 3,000 3,000 125,000 131,000 
rights-of~uo.y 

Total first coat 250,000 m ooo . ' 3>h37,COO 4, 1.61~, 000 

Lesa preauthorization 2,000 2,000 33.,000 3''(,000 
studieo --

Ifet coat 2118,000 275,000 .3,6o4.:oOOO 4,127,000 

Federal sha.re 174,000 193,000 2,523,000 2,890,000 
(7~ m::dmum 'i 

Non-F~deral share 74,000 
( 3r.:Ffo minimum) 

82,000 1,o81,000 1,237:~000 

---- ---

Cash cortribution r{l, OQO 79,000 956,000 1,1o6,ooo 
Landa, easements and 3,000 3,000 125,000 131,000 

right a-of-way 

(a) Apportionment based on a m.inimun\ non-Federal Dhare of 30 percent of the total f'irst cos-t 
(less preauthorization studies) including lands, easements e.nd rights-oi"-'Wn-y. 
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Section 

Madiaao To1i1Ilsh1_2 

Morgan Be&eh 

Thence to Laurence Harbor Cill>in Colony 

Laurence Harbor Cill>in Coloey 

Seidler's Beach 

ICnollcrott 

Thence to Wba.l.e crea: 

Subtot&l. 

Matawn Township 

Cliffvood Beach Cill>in Colony 

Thence to MataQ.ll Point 

Bubtot&l. 

Borough of Union Beaeh 

Borough or Keenaburg and East JCeansburg 

Tot&l 

Table J-18 · Summary of apportionment of first coet or shore and 
hurricane protection in dollars(a) 

Conetruction costs 
Shore protection Hurricane protection Tot&l. 

Feder&l Non-Feder&l Feder&l. ~on-Feder&l Feder&l. Non-Feder&l. 

),000 13,000 174,000 '71,000 1'79,000 84,000 

43,000 1)5,000 - - 43,000 85,000 

4,000 12,000 193,000 '79,000 197,000 91,000 

13,000 27,000 - - 13,000 27,000 

3,000 16,000 - - 3,000 16,000 

5,000 14,000 5,000 14,000 

'73,000 167 ,ooo 367,000 150,000 44o,OOO 31'7 ,000 

23,000 53,000 - - 23,000 53,000 

10,000 4),000 - - 10,000 43,000 

33,000 96,000 - - 33,000 96,000 

16,000 :;0,000 - - 16,000 90,000 

28,000 61,000 2, 523,000 956,000 2,551,000 1,011,000 

150,000 414,000 2,890,000 1,1o6,ooo 3, o4o,ooo 1,520,000 

(a) Excluding costs of preauthortzation studiee. 

Landa 
euemente, 
and rtgh~e
of-vay~b) 

3,000 

0 

3,000 

0 

0 

0 

6,000 

0 

0 

0 

0 

125,000 

131,000 

Tot&l coats 
Federal Non-Feder&l 

1'79,000 87,000 

43,000 85,000 

197,000 94,000 

13,000 Z"(,OOO 

3,000 16,000 

5,000 14,000 

440,000 323,000 

23,000 53,000 

10,000 43,000 

33,000 96,000 

19,00Q 90.ooo 

2,551,000 1,142,000 
-

3,040,000 1,651,000 

(b) This portion or the hurricane protection pb&ee of the plan of improvement vould be a non-Feder&l cost. 



fable J-19 - iZRi-.te ot 11.1mu.al. cl:l&rges ot ahore protection in doll.an 

BOroiig]iOl'" 
'l'bA!Gce t.o Lclrence ~ceto Cllt:rwood 'lhmce to Borough ot ICeu.ebura; 

It.• Morgllll x..w.-ce Bbr. Bbr. Cabin 8«1dler'• ICnoll.erott. W'hal.e Beach Cabin M&t&VIIOl U!Uan IUld l.ut' Total 
Beach Cabin Colg Colq :e-:h Creek co15 Point Be&cll Ke~m1burg 

!.!!!!!:!:! 
Pirn co..t 5,000 ~3,000 ~.ooo 13,000 3,000 5,000 23,000 10,000 16,000 26,000 150, ()()(! 

~llorisa1;1an Rutin(•) 500 500 500 500 500 500 500 500 1,000 1,000 6,000 

'l'otal COR 5,500 43,500 ~.500 13,500 3,500 5,500 23,500 10,500 17,000 29,000 156,000 

IDtilniR u.4 lla3rtiu.t1an 200 1,6oo 200 500 100 200 8oo 400 6oo 1,000 5,6oo 

Ban-Federal 

;t':-l'im COR 13,000 85,000 12,000 21,000 16,000 14,000 53,000 43,000 90,000 61,000 414,000 

~Pli'Mutborlu.tian 1Stu41e~(•) 500 500 500 500 500 500 500 500 1,000 1,000 6,000 

Total COR 13,500 85,500 12,500 27,500 16,500 ·14, 500 53,500 43,500 91,000 62,000 420,000 

IntereR IUld MOrtisatian 500 3,100 500 1,000 6oo 500 1,900 l,Goo 3,300 2,200 15,200 

Beach rep1miet.mt 700(b) 2;900 900(b) 2,000 900 1,100 4,400 2,400 4,100 1,900(c) 21,300 

Annual cb&rge• 1,200 6,000 1,400 3,000 1,500 1,6oo 6,300 4,000 7,400 4,100 36,50C 

Total 11.1mual. cb&rge• 1,400 7,6oo 1,6oo 3, 500 1,600 7,100 4,4oo d,OOO 5,100 42,100 

(a) The pre.utb.orlzatian etud,y coete tor the beach erosion stud,y are 50 percent Federal llolld )0 percent r.on-Fed.era.l coo"ributed funds. 

(b) This value ill that portion ot the coat ot beach replenisllment allocated to shore protection. See tables J-12 and J-13. 

(c) Groin -tntenance allocated to ehore protection. 



Table J-20 - E~·.timate of annua.l cha:rges of hurric::1.uc protection (dollars) 

Itc'Gl 

Federal 

l!'"'irst coot 

Preo.uthortzation studies 

'l'otal coot 

Interest and amortization 

Annual cl1arges 

~ 
I 

~ Hon-Federel 

First cost 

Preauthorizution Gtudies 

Total. coat 

InteTeGt end am1rtization 

Maintenance and beach replen~shment 

Annual. charges 

Total anmm.l charges 

Morgen 
Beech 

1.'"{4,000 

Luurence 
Harbor CE>.bin 

Colony 

193,000 

Borough of 
Kec .. n.sburg £1.!ld 
East Keansbul~& 

2,523,000 

--
Total 

2,890,000 

2,000 2,000 33,000 37,000 . 

rr6,ooo 

\5,400 

6,400 

74,000 

0 

74,000 

2,700 

195)000 2,556,000 2,927,000 

7,000 92,400 105,800 

7,000 

82,000 

0 

82,000 

3,000 

92,h00 

1,081"000 

0 

l,o81,000 

39,100 

105,800 

1,237)000 

0 

1,237,000 

44,800 

1, 300 2,200 li82ooo 51,50o 

4,000 5,200 87,100 96,300 

10, l!QO 12,200 179,500 202,100 



To.ble J -21 - SUlllll'lt>,zoy of' estimate of e.nnuo..l cb..-u-ges of shore 
a.nd hurr-lce.ne protcc·bion in d,.)llaro(a.) 

Shore llm."l'i cane 
Section protection protection 

lltGdison Tow.asl~ 

Morgan Beuch 1,400 10,400 

Thence to Laul·ance llo.rbor Cabin Colony 7,6oo 

Laurence Harbor Cebin Colony l,6oo 12,200 

Seidler's Beach 3,500 

Knoll croft 1,6oo 

Thence to Whale Creek 1,8oo 

Subtotal 17,500 22,6oo 

.!'l.o:i.~o.Hcm Tmmohin 

Cliffwood Beech Cab:tn Colony 7_,100 

Thence to l'ht~:nr.s>.n Point 1~~400 

Subtott.'l 11,500 

Bo:t·ough of Un:l.on Bco.ch 8,000 

Borough of Keausbur!S and East Keanobm·~ _2,100 179,500 

1'otD.l 42,100 202,100 

(a) Including costs of preauthol~zation studies. 

Total 

u,aoo 

7,6oo 

13,800 

3,500 

1,6oo 

l.z800 

40,100 

7,100 

4J4oo 

ll,500 

8,000 

184, 6oo 

244,200 



Table J-22 ~ Economic ane.lyais of shore j2rotect1on 

Annual Annual. 
Section benefits charges 

(dollars) (dollaro} 

Madison Tow.nshi~ 

Morgen BeD.ch 7.,400 1,400 

Thence to Laurence Harbor Cabin Colony 23,100 7,6oo 

LD.\'lrcnce Ha.rbor Cabin Colony 4,300 1,6oo 

Seidler' a Beach 18,900 3,500 

Ifuollcro:f.'t 3,700 l,6oo 

Thence to Uhale Creek 2,~6oo 1z800 

Subtotal. 6o,ooo 17,500 

:Matai>TDJl Toim.ship 

CliffWood Beach Cabin Colony 32,300 7,100 

Thence to Matawan Point 6,100 4~4oo 

Subtotal 38,400 11,500 

~ough of Union Be~ch 9,500 8,000 

Borough of Kct~l:_sl:n.l:~_B: :.:md Eest Ke~ns.bur(i 70l4oo 5,100 

'l'ote~1. l78, 300 42~100 

Ta,blc J -23 - f.!lconomic ena.lyr;:l,a of hurricane protection 

A."'Iiii.li2l ___ AnnuoJ. 

Sed;.:l.on benefito charges 
(dollar a) ( dolla.ra) 

-------------------------------------~----~~~ 

Z-1:oJ..·gan Beach 

L~UI·ence Ha.rbor Cabin Colony 

Borough of Keansbm•g and East KeanGbu.'l..·g 

Total 

A-31 

11,100 

23_, 700 

325,700 

36o,500 

lO,I!-00 

12,200 

179,500 

202,100 

Benefit-
cost 
ratio 

5·3 

3·0 

2-7 

5-4 

2.3 

1.4 

3o4 

4.5 

1.4 

3-3 

1.2 

13,8 

4.2 

Benefit
cost 
ratio 

Ll 

1.8 



Table J -2!~ - ~nomic analysis of shore and hurricane protection 

Annual Annual Benefit-
Section benefits charges cost 

(dollars~ (dollars) ratio 

M.a.d .. i.son To1-mship 

Horgan Beach 18,500 ll,Soo 1.6 

Thence to Law.·ence Harbor Cabin Co.lotty' 23,100 7,600 3.0 

Laurence IInrbor Co..bin Colony 28,000 13,800 2.0 

Seidler 1 s Beach 18,900 3,500 5-4 

Knoll. croft 3,700 1,600 2 .. 3 

Thence to Whale Creek 2,6oo 1,800 1.4 

Subtotol. 94,800 40,100 2.4 

Ma.te.wa.n TOlTnship 

C.li:f'fimod Beech Co.bin Colony 32,300 7,100 4.5 

Thence to !'!ata.vcn Point 6,100 42400 1.4 

Subtotal 38,4')0 11., 500 3·3 

Boro::r:J:! of Uniou Beach 9,500 8,000 1.2 

Borou~h of Keonsburg_~ld East KeansburG 396,100 184,6oo 2.1 

Total 538,800 244,200 2.2 

A-32 
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Table K~4 - Estimated annual public recreational benefit 
from additional beach use aa a result of 
shore protection (dollars) 

Distribution of benefit 
Section 

Madison Tovnshin 

Morgan Beech 

Thence to Laurence Harbor 
Cabin Colony 

Laurence Hn.rbor Cabin Colony 

Seidler' & Beach 

Knollcroft 

Thence to k'bale Cl~eek 

Subtota.l. 

Cliffwood Beech Cabin Colony 

Thence to Jl:ato:~<ron Point 

Subtotc.l 

Borough of Union Beach 

Middletown Tmmshi:e_ 

Leonardo 

Tote-~ 

Total (excluding Leonerdo) 

Annua.l 
benefit 

6,.8oo 

21,100 

3,200 

17,900 

1,700 

2,100 

52,800 

29,900 

J, 300 

33,200 

6,700 

3,300 

96,000 

92,700 

A-33 

J?ublic Private 
shore 

6,800 

15,200 

0 

0 

0 

0 

22,000 

0 

0 

0 

5,300 

3-300 

30}600 

27,300 

shore 

0 

5,900 

3,200 

17,900 

1/700 

2~100 

30,800 

29,900 

3,300 

33,200 

1,400 

0 

65,400 

65,400 



-·N. t 1'rc:a lll!ld 
to be oo.Yc rr.. 

erol!iOil 

l'llbJJ." •bore 0 0 ,, .. 
Pri'l'lt.t.e •bore Vl.tb !l'lblio beft~N.t 0 0 0 
PriYo.te llllo:re Vl.tb"" public b.,...N.t 0 100 0 
'rot al . 0 - -i(l([~=- - ·-6,~ 

1'ot:al pub:U< Olld.;>.r!_~~-E.."!."!i~·-· ____ 19P____ 6,8oo __ _ 

~" to J:.a:ureaoe R&X'bnr <:.'>~>tn ~OlO!Il 

Plabllo obore 700 0 
Private oboft Vl.th publ1• bOI'l.,t'it 0 0 
Pnvste ohont VI. til D~ !l'lbli~ b=eN.t 0 . <?._ .... 
1'ot:o.l 70!!_-:.:.~ ••.•• ?_ 

l.lolrellce Rartlor C.ollill ~~!:!& 

PII!Uc IIIIo"' 0 
PriYo.te obore V!.tll !l'lblic benefit 0 

0 
l.oo 

0 

15,200 
5,900 

0 

.. ~!~!lO 

0 
),200 

!'rift\e •tv>,., Vl.tb uo publ1o b"""flt 
1'ot:al ~-=- ~~~: .. o, __ _ 

h200.... 
... JL2oo. Total lJ!!b:Uc 01114 pri~..!_b.!;!~eN.t~----· .. 1,99 __ 

-.Uv'• lleaoll 

l'Oablic •bore 0 0 0 
Pn~e obore Vl.tb public boa.,t'it o 800 17,900 
l'r:hate a bore .-1 tb DO !l'lbltc bmefit 0 0 0 
1'ot:o.l -0 

~~-~~t~"""-~." 

~.!! 

PII!Uo obore · 0 
l'ri~e obol'e with publlo b...,ef1t 0 
PM. v&te obore vi tb no public b;(!ll'l'l~t't t, 0 
1'ot:al 0 

~public_~ l'!iv.!.t!:_b~.!f~.t.• .. 

~_to llho.le c.~ 

Pdblle abore 
Private shore vtth public beuetit 
PrivU:e obore 'l'tth no public benoft~ 
Total 

0 
·a 

__ o. 
0 

800.-

0 
·.oo 

0 
:~oo 

'!'otal Jl'll!.li~~ ..!..riv"te b'''"nu 

~~~!':."~1~.:-':>.!:.o!!l': 

l'allltc sbore 0 0 
Pr1.vat~ shore vith nubli:: bett'lortt. 
"P:'ivat.e !lhnrt~! vlth n" f'ltblL; 'h"'!ff""tl!; 
""ot&l. 

0 ?f200 
0 0 

0 ?-Lf'O!l . 
!;:_t~~b~-~~~- ~- "?r: VII\:•~. bcn,..f1 ~ rlw 

~~~!!. ~-"'- -~t~~. ~0!:!!!:_ 

Publif:' nhor... o 
Pri't1ltt:: 1hnre \litl; publ!- h<"'Tlefll 0 
Pr1.vA.t• ":h"'l'"llt vtth nn nublt~ b""fln:-'1~ 
-~t•J. 

~~ o_r _U'Ili~ __ n_eacb 

Plablie silo'"" 800 
l'rivate obore .-ttb publi< b..,~fit 0 
Private nbore Vlth no public be:ftettt 0 

?,o,::l!) ___ _ 

0 

1,:"'00 

'l'otal Boo_ 

0 
?00 

1,000 
1,?00 

!.2J:~_P!!_b_l1e "D.!!.Pr:l'lllot!.l>el>"fi.t•. 

~ 

l'alll1c obol's 500 
l'ri~e llhore vlth !l'lbl1o b•ef1t 0 
Printe shore .-ttll no public b,.,et'it 0 
Total _;oo 

(a) AU -~~ -.tl.\a ......, publlCl. 

. _1]..,,1!9.0. 

17,900 

0 
1,700. ____ 9 _____ _ 

-~00. 
. .. .!:!J.OO_ -

0 
2,100 

() 
~,100 

2,100 

0 
29.900 

0 
29,9Qo. 

... 29,}100 

5,300 
1,400 
0 

6!700 

6,700 

llo'U!l'!e c"'~t.J~~o of Prl!"'Y~t1r'll ~t 

N,~~-c~~-~:ate ~~i~·d~~~~ ·PUbtt~t11~~{!t.'\.Total 

500 
0 
0 

'@. 
. J!X'. 

'•OO 0 
400 0 
0 0 

!39P~~--- 0 
800 

0 
300 
0 

. 300 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

200 

0 

0 

0 
?00 

0 
:>oo 

0 
0 
0 

0 

0 
0 

o. 
0 

0 0 
o ;·oo 
0 0 
0 ?00 

n 
0 

0 
?00 

0 

?00 

'"(() 

0 

800 

0 ,. 
c 
0 

0 
0 

100 
. 390. 

0 
0 

300 
300 

0 7,)110 0 7,)110 
0 0 0 0 
0 0 100 100 

~~2._ __ 7~::- -~ib[::::..::::-L~ 

. ....L.~ 

500 0 l6,8oo 0 l6,8oo 
6,300 

0 

2),100 

0 0 6,300 0 
o n o o 
~-: .. -0 !J.:i~- _· _· -0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 

,, 
(• 

(\ 

0 
0 
0 
0 

0 
0 
0 
0 

•.oo 23,100 

0 
0 
0 
0 

0 0 
800 •• 300 

0 0 

800 - ·~~ 
o __ 1>,300 ____ _ 

0 

1 roo '. . 

0 

:.,roe 

0 

0 

0 
0 
0 

0 

f) 

17,900 

0 0 
1 .1\oQ l, 700 

0 o, 
1, roo·· 1,100 

0 
0 
0 
0 

0 
2,100 
u 

2,100. 

0 0 
l, 000 1.6, 900 

0 v 
. t,boii. l.B,~ 

1.6,9()0_ 

0 0 
>,000 3,700 
0 0 

· 2!_uoo ___ ?• 7()()_ 

3. 7<J? __ ---

2,6oo 

0 
2,6oo 

0 
. 2,600 

0 
0 
0 

0 

0 0 0 
32.300 

0 
29,900 ;", 1100 

0 0 
29',90o. ?,'q'l() 32.300 

32,300 

0 0 0 0 
',rex; 3~ JOO 

0 
·,Foe 6,100 

' ' (('.(; _3, )00 

0 
0 
0 
0 

0 
0 

6,6oo 
J.,400 

" 8,000 

0 
:oo 

1,100 
.. i,)OO 

9,500 

6,6oo 
1,6oo 
1, 'w 
9,500 

3,800 0 3,800 
200 . 00 6oo 

0 l,)OC 1,~ 

lo...QQ!l_~ ~ ~! J()O --'· 7~ 
,, 7()() 

(b) Jba:l.- tro,IIOO -tU• tor JC~, 'lbl.ch......, rnt.luatc 1n ~I>- tMJ.e 3 ot 
lu!ppl-\ a ot tM or:Lfl1no.l report • 
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Section 

~on TOimship 

Tllcnce to La:u:rcncc Harbor 
C<1bin Colony 

L:::.urerwc H<'.rbor Cttbin Co~ony 

Seid..ler' s Be~.ch 

K11cllcroi'~ 

T'.ncnce to Hhv.le Creek 

Subtotal 

CU f:fi.Iood Beach Cabin Co~ony 

Su.btota.l 

Borough o~ Union Beech 

Bm:9ttr;;h o:f K.:;EE:<;jbure; e.nd Eo.st 
ICc.:tnsour~. 

Leonerdo 

Tot::-.1 

Totvl (excluding Le~n~rdo) 

Shore 
protection 
benefits 

'"(,4oo 

23,100 

4,300 

18,900 

3,700 

2a6oO 

60,000 

32,300 

6,100 

38,400 

9,500 

70,4oo(a) 

5,700 

Hurricane 
protection 
benefits 

u,..~oo 

0 

23,700 

0 

0 

0 

311-,800 

0 

0 

0 

0 

325,700 

0 

36o,500 

Total. 
benefits 

l8,500 

23,..~00 

28,000 

18,..900 

3,..700 

.2,6oo 

94,800 

32,300 

6,100 

38,4oa 

9,500 

3¢,100 

5o/.J., 500 

178, 3~_c ____ 36_o_,_5oo __ ........;..53_8_..,_eoo __ 

(a) For cvo,1ua:'cion of this benefit se~. paragraph 4 and table 3 of 
Supp~ement 2 of the origina.J. report . 
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Table 9 .. Summary of fJ rSl,.,.ESS.S bro.~!!. dm'4n bX shqre, and hurri.pane ~rotectlpn .. JgoJtar:!.l(a) 

Section 

Madison Township 

Matawan Township 

Borough of Union Beach 

Borough of Keansbu~·g and 
East Keansburg 

Shore 
protection 

246f<OOO 

131,000 

108,,000 

91.,000 

Hurricane 
protection 

527 ,ooo 

0 

0 

3:t637;~.000 

Total 

773:~000 

l31t000 

IOS,ooo 

3,728,000 

]2tal 576~000 , 4,,16!!;,,.000 , , 4,.Z40s000 _ ... 

(a) Includes costs of preauthorization studies. 



Table JO - Es_tinh1te of ann!.!al dmrg~5 (dol lat·s)_(n) 

----·--- -~-- Borough -c·"f .. • •· ·· '·-·-
Item Nad i son Hatawan Borough of Keon!>bu rg an1 Tot a I 

·----~------~--I.2'~'!~~i.e...__I£•'~ns.h.Le...... Un f_g,rJ_.Qcf>~h ___ ~s t Kean5b.ur~ .... ·-· 

Federal 

Jntcrest and amortization 

Ncn-fcde.!31 

lnterest ami nmortizution 
Beach replenishmant 

Subtotal 

Sh_ore p~ti.£12 

2,800 l ~200 600 

6,200 3)500 3,300 
8,500 6,800 4~100 

14, 7oo---;o.t3oo 1 ;4oo · · 

1~000 5*600 

2~200(b) 151200 
1 ~ 21,300 

-4·, 100 · '36,soo-

~ Tota1 shoro protecticn 
I 

l7 a500 11)500 s.ooo 5,100 42,100 

~ ill.' tt!.£~!~~J!f.<?tect toE.. 

~erll 

Interest and amottlzation I 3,1~00 0 0 92 11+00 105,800 

Non~Fed~ra I 

1nte1·cst and oroortization 5 1 700 0 0 39*100 441800 
Maintenance and beach replenishment 34500 ., _ ~ 0 4Br000 51,500 

subtotal 9,200 0 0 87,.100 96t300 

Total hurricane protection 22 1 600 0 0 179~500 202,100 

40,100 lll$00 a,ooo 

{a) Includes costs of proauthorl zation studies. 
(b) Grol n maintenance. 

184,600 2i~t200 
244 .. 000 



Table fl ... S~~ti of estimated annual, banafi ts.-~d~llarsJ 

Section and item Shore 
... erotE1ctron 

Hadtson.r~~shie 

Land to be saved from orosion 
Recreational benoflt 
Decreased maintQnance of structures 
Prevention of erosion d&~ago 
Prevention of damages from tidal flooding 

Subtotal 

!ist•a~ Tcwnsl-!iR. 

Li!lnd to be saved f' ran e rotH on 
Rec~aatfonal benofit 
Deceased mai nt<!manca of struetu•·es 
Prevention of erosion damage 

Subtotal 

!.and to be !iaved from erosion 
Rccre<)!=fooal benefit 
Ot:~creascd maintenance of stt•uctures 

Subtotal 

~9rough,of Keansburg ~nd East KeansbUrQ 

2,.900 
52,800 

2s200 
2,100 

60,000 

31>400 
33,~~200 

200 
1,600 

313,400 

l,OOO 
6,.700 

800 

Hurricane 
erotect ion 

Total 

2,.900 
52,.800 

2,.200 
2,100 

;)4,800 

3;400 
33,200 

200 
1?600 

38,400 

2,000 
6.700 

aoo 

tnnd to be s~ved from e1·oston 6tooo 6;)006 
Recreational benefit 61,300 61,300 
DeetAeascd melnt.enanee of structures 3,100 .. 3,100 
Prevention of damages from tidal floodlng ~ot700 39&~100' 

Subtcta I _...7_0_,"::-40_0 ____ 3_25_,
11

_7_00 ___ 3_S-6,;...1_0_0_ 

A 11 sections 

Land to be saved from erosion 
Recreational benoftt 
Decieased maintenance of structures 
Pr-event i on of e~·os ton damage 
Prevention of damages from tidal 

flooding 

GrQnd total 
Rounded 

14lJ300 
154,000 

611>300 
3:t700 

360~500 
361 tooo 

14,300 
154,000 

6,300 
3~700 

360~500 



Table 12 ... Economic iustific::ation 
'"" I r ... • •• •• A ' 111 • 

Section and Item 
I 1 t ., 

Ha~lson !~~~ie 

Shore protQction 
H\.u·rf cane protection 

Subtotal 

Hat~wan ~~nshfe 

Shot""e protection 

BorouQh of Unlcn Beach ___... .... , ......... ; .. ,. 
Shore protection 

ft.tU.-O£~h of K('!nnsb~ rg. <1Ind, 
Enst Kf::ansbun~ 
,., ~·-· .. , ... .,.,_,.,-~ 

Short=.l protection 
H~;rri cmHJ protoct i en 

Subtor.al 

Ali sections 
-~----

Shf.l!"e protection 
Hurri c<.:mc protection 

Qrond tot.al 
Rounded 

Annual Annual Benefit-
benefits charges cost 

(do i l,f.U"a).,. ___ , .,...( d:;.;:$}:;,;,1.-la-.::r:..::s"")_, ____ .:,.;re-.::t-.l.::;;o __ _ 

60,000 17~500 3.4 
__ 34T_§o •. o._ ____ ~2~2~~6.o.o ________ ~t~~a~----

94,800 4o.,Joo 2.4 

70.400 5~100 13,8 
__ 325,~2--- ..• J19~~s_n~o ____________ l •. ~.a._ __ __ 

2.1 

!78;_300 42,100 4.2 
360~500 202.100 l.S --.... ·~....,.....;,.. ____ _.;;::;.::.;~:..::-------.:...~---
53B"BOO 
539,.000 
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U.S. ARMY ENGINEER DISTRICT. NEW YORK 
CORPS OF ENGINEERS 

111 EAST 16TH STREET 

NEW YORK 3. N. Y. 

lH REPLY RIEFIUif TO 

NANEN-Rb 31 January 1963 

SUBJECT: Cost Sharing for Beach Erosion Control Projects under PL 87-874 

TO: Division Engineer 
U. S. Army Engineer Division, north Atlantic 
New York, New York 
ATI'ENTION: riADEH-R 

1. Reference is made to Circular No. 1120-2-2 dated 31 Decem-oer 1962 
from Office of the Chief of Engineers, suoject as above. 

2. The information requested for the following projects ivhich are 
in the fiscal year 1962~ budget, is contained in inclosures 1 through 3. 

Fire Island Inlet to Jones Inlet, l'J. Y. 
Fire Island Inlet to Hontauk Point, N. Y. 
Raritan Bay and Sandy Hook Bay, N. J. 

The shore ownership for these projects, vrhich is shOim on the plates and 
figures contained in the inclosures, has been revised on the basis of in
formation obtained from the Long Island State Park Commission, the Suffolk 
County Department of Public Harks, and the navigation Bureau of the ITe>r 
Jersey State Department of Conservation and Economic DeYelo:pment. A com
parison of the old and new apportionment o::i" costs for these projects is 
given in inclosure 4. 

3. Similar information for the Sandy Hook to Barnegat Inlet project, 
which is not in the fiscal year 1964 budget, vrill be furnished in February. 

3 Incl (in quad) 
Project Data 
1. Fire Island Inlet 

to Jones Inlet 
2. Fire Island Inlet 

to Hontauk Point 
3. Raritan Bay and 

Sa;:1dy Hook Bay 
4. Comparison of 

Apportionments 

A-40 

H. M. HILETICH 
Colonel, Corps of Engineers 
District Engineer 



NADEN-R(31 Jan 63) 1st Ind 
SUBJECT: Cost Sharing for Beach Erosion Control Projects under 

PL 87-874 

U.S. Army Engineer Division, North Atlantic, New York, New York 
7 February 1963 

TO: President, The Beach Erosion Board, Washington, D.C. 

1. The attached reapportioned first cost for each of the following 
beach erosion control projects included in the 1964 budget request, re
apportioned in accordance with instructions in Circular No. 1120-2-2, 
dated 31 December 1962,, subject as above, has .been reviewed by this 
office and is recommended for approval: 

a. Fire Island Inlet to Jones Inlet, N.Y. 

b, Fire Island Inlet to Montauk Point, N.Y. 

c. Raritan Bay and Sandy Hook Bay, N.J. 

2. Your attention is directed to paragraph 3 of the basic letter 
in which it is stated that the reapportioned first cost for the Sandy 
Hook to Barnegat Inlet project, not included in the fiscal year 1964 
budget request, will be furnished by 15 February 1963.· 

FOR THE DIVISION ENGINEER: 

4 Incl 
2 cys ea w/d 

ALLEN JENSEN 
Colonel, CE 
Deputy Division Engineer 
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ENGBE-PD (31 Jan 63) 2d Ind 
SUBJECT: Cost Sharing for Beach Erosion Control Projects under PL 87-874 

Beach Erosion Board, Corps of Engineers, Washington, D. C., 5 March 1963 

TO: Chief of Engineers, Department of the Army, Washington, D. C. 
ATTN: ENGCW-PD 

1. The Beach Erosion Board considered recomputations of Federal shares 
of costs submitted with basic letter at its meeting on 28 February 1963. 

· 2. The Board concurs in the recomputation of Federal share of costs 
allocated to erosion control for Fire Island In~ to Montauk Point, N. Y. 
as submitted by the District and Division Engineers except for the East 
Hampton Maidstone Bathhouse area. For that area the Board was uncertain 
whether an adequate width of park area exists to provide the buffer zone 
meeting the criteria for park and conservation areas and proposes examina
tion of additional physical data and determination of status of eligibility 
by the President of the Board. Accordingly the Board recommends, pending 
reexamination of data by the President of the Board, approval of the 
recomputation by substituting 1/2 for l/3, except that for Fire Island 
State Park, Smith Point Park and East Hampton Amagansett Beach Club 70 
percent would be substituted for 1/3. The original and resulting composite 
percentages of Federal aid are: 

Section 

Fire Island Inl:"!t to Moriches Inlet 
Moriches Inlet to Shinnecock Inlet 
Shinnecock Inlet to Southampton 
Southampton to Beach Hampton 

Original 

i2.3% 
3.6% 
2.6% 
4,2% 

Recomputed 

2.3 # l';~ 

10.1% 
6.6% 
7,1% 

3. The Board concurs in the recomputation of Federal share for Fire 
Island Inlet to Jones Inlet, N. Y. as submitted by the District and 
Division Engineers, except for Gilgo Town Beach. The Board noted that 
between the inhabited sections on the 11,200-foot frontage there is an 
uninhabited section about 3,400 feet long which it considers eligible for 
70 percent Federal share as a park and conservation area, provided that 
local interests furnish assurances that habitation will not be permitted 
in this section. Accordingly the Board recommends approval of the 
recomputation by substituting 70 percett for 1/3 except for about 7,800 
feet of frontage at Gilgo Beach for which the Federal share would be 50 
percent. The resulting composite percentage of Federal aid based on PL 
87-874 would thus be 67.9 percent. In the event necessary assurances 
cannot be obtained, the composite percentage would be 67.0 percent. 

4. In the Raritan and Sandy Hook Bays projects, the remaining 
beach erosion control work at Keansburg consists only of deferred groins 
which will not be located in the shore section considered by the District 
Engineer to be eligible for 70 percent Federal share. The Board recommends 
approval of the recomputations for Raritan and Sandy Hook Bays, N. J. 



ENGBE-PD (13 Jan 63) 5 March 1963 
SUBJECT: Cost Sharing for Beach Erosion Control Projects under PL 87-874 

on the basis of substitution of 1/2 for 1/3. The original and recomputed 
composite percentages of Federal shares of costs allocated to the erosion 
control purpose on this basis are: 

Section 

Madison Township 
Matawan Township 
Union Beach 
Keansburg and East Keansburg 

FOR THE PRESIDENT: 

4 Incl 
1 cy ea wd 
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Original 

30,4% 
25.6% 
15.6% 
31.6% 

MILTON E. STEVENS 
Lt. Colonel, CE 
Executive 

Recomputed 

45.8% 
38,0% 
23.3% 
47.4% 



ENGCW-PD (31 Jan 63) 3rd Ind 
SUBJECT: Cost Sharing for Beach Erosion Control Projects under PL 87-874 

Office, Chief of Engineers, Washington 25, D. c., 14 March 1963 

TO: Division Engineer, U.s. Army Engr Div, North Atlantic, Ne'" York, N.Y. 

1. The Chief of Engineers in accordance with Section 103c of the 
River and Harbor Act (PL 87-874) approved 23 October 1962, approves the 
recomputation of the Federal Share of the estimated costs of remaining 
work on authorized beach erosion control projects, as recommended by 
the Beach Erosion Board in 2d indorsement ENGBE-PD (31 Jan 63) dated 
5 March 1963, above subject, subject to the following comment and addi
tional action. 

2. The recomputatiomof the Federal share of the estimated costs 
are to be adjusted for final settlement based on actual costs incurred. 
No Federal funds are to be disbursed on these projects until local inter
ests have furnished additional satisfactory assurances, as for the orig
inal requirements of local cooperation and cost-sharing for the projects 
involved, indicating that they will meet the additional requirements of 
local cooperation specified in Public Law 87-874 for conservation and 
park areas that are found to warrant up to 70 percent Federal partici
pation. Copies of such modified or additional assurances shoQld be 
furnished this office for review and approval in accordance with para
graph 8 of EC 1120-2-2, 31 December 1962. 

!nels w/d 

FOR THE CHIEF OF ENGINEERS: 

:~~ 
JAC+XBO!.f. GRAHAM ~ 

/ Bri~dier General,~A 
Director of Civil Works 

CC: U. S. ARMY ENGINEER DISTRICT, NEW YORK, w/atts 

'I A-++ 



NAD EN-R (31 Jan 63) 4th Ind. 
SUBJECT: Cost Sharing for Beach Erosion Control Projects under PL 87-874 

u. s. Ar.my Engineer Division. North Atlantic. New York 7. N. Y., 
25 March 1963 

TOs District Engi"Tieer, u. s. Army Engineer District, New York 
ATTN: N.ANEN- Rb 

..._--:-__.! Approved • 

...__..JI For review and ooi!ll'n8nt. 

I I For necessary action. 

Q For your information and guidance. 

0 For the information requested. 

c===] Request reply not later than -------------------------

0 For information on which to base a reply. 

CJ For compliance. 

0 Direct reply is authorized. copy to this office. 

I X J To note. and for necessary action .. 

FOR THE DIVISION ENGINEER: 

. I 

PAUL H. JAENICHEN 
Chief, Engineering Division 

NAD FL o-199 (15-9) Edition of 1 Apr 57 m.ay be used until exhausted. 
1 Jun 58 

GPO 953725 
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COST SHARING FOR BEACH EROSION CONTROL PROJECTS 
UNDER PL 87-874 

RARITAN BAY AND SMIDY HOOK BAY BEACH EROSION CONTROL 
MID HURRICANE PROTECTION PROJECT 

.Revision 15 May 1963 

1. Tables 1 through 5 were modified in accordance with 2nd Indors~ent 
dated 5 March 1963 from Beach Erosion Board to basic letter dated 
31 January 1963 .• subject: Cost Sharing for Beach Erosion Projects 
under PL 87-874, to reflect no yublic park or conservation area. 

2. Tables 6 and 7 were added after modification in accordance with 
apportio~~ent approved by Beach Erosion Board. 

JANUARY 1963 
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number 

1 
2 
3 

4 
5 

6 

7 

Number 

COST SHAliiNG FOR BEACH EROSIOlf CONTROL PROJECTS UNDER 
PL 87-874 (1962 MODIFICATION) 

TABLE OF CONTENTS 

LIST OF TA.BLES 

Description 

ownership and use of ocean frontage 
Apportionment of first cost of shore protection 
SLmmnary of apportiomnent of first cost of shore 

and hurricane protection 
Final apportionment of costs 
Supporting data on public park and conservation 

areas 
Re-estimate of annual charges of shore 

protection based on 1962 apportionment of 
costs 

Surn.ma.ry of annual charges of shore and hurricane 
protection based on 1962 apportio~ment of 
costs 

LIST OF FIGURES 

Description 

Shore mmership a..i.1.d use 



TABLE 1 - RARITAN BAY AND SANDY HOOK BAY BEACH EROSIOlf CONI'ROL AND HIJRRICANE PROTECTIOlf PROJECT 
OWNEffiHIP AND.USE OF OCEAN FRON'r.AGE (FEE:Il')(a) 

(BASED ON BEST AVAILABLE INJroFMATIOlf AS OF JANUA.RY 1963 APPOR!.'IONMEN'r AS APPBOVED BY THE BEACH EROSION BOAED, 5 MARCH 1963) 

DWnership 
Non-Federal pUblic 

Park and Private shore 
Section Federal conservation Other Private Total used 

Madison Tovnahip 

0 0 839 161 1,000 0 
(o) (0) (83.9) (16.1) (100.0) (o) 

Morgan Beach 

0 0 1,876 724 2,6oo 7211 
(27 .8) (27 .8) 

Thence to Laurence Harbor Cabin Colony 

Laurence Harbor Cabin Colony 

Seidler's Beach 

Knoll croft 

Thence to Whale Creek 

Subtotal 

Matawan Township 

Cliffwood Beach Cabin Colony 

Thence to Matawan Point 

t Subtotal 

Borough beach 
Street ends 
Balance of' frontage 

Subtotal 

(0) (0) (72.2) (100.0) 
0 0 0 1,583 1,583 1,583 

(0) (0) (0) (100.0) (100.0) (100.0) 
0 0 0 1,767 1,767 1,767 

(0) (0) (0) (100.0) (100.0) (100.0) 
0 0 0 850 850 850 

(0) (0) (0) (100.0) (100.0) (100.0) 
0 0 0 1.000 1,000 1,000 
(0) (0) (0) (ioo.o} JlOO.O} (100.0} 
0 0 2,715 6,085 ,&)() 5,924 

(0} (0} (30.9) (69.1) (100.0) (67 .3) 

0 0 0 3,100 3,100 3,100 
(0) (0) (0) (100.0) (100.0) (100.0) 
0 0 0 1,700 1,700 1,700 

(o) (o) (o) (1oo.o) (1oo.o) (1oo.o) 
o ~- o-~·· --o ~;soo--· q:;BOO -- 4;800 

(0) (0) (0) (100.0) (100.0) (100.0) 

983 
150 

1,867 

0 0 1,133 

Borough of' Keansburg and East Keansburg(b) 
(0) (37 .8) 

1,867 
(62.2) 

3,000 
(100.0) 

300 
(10.0} 

Borough beaches 
Street ends 

Subtotal 0 
(o) 

0 

0 
(0) 

2,396 
_12_ 

2 471 
(~1.3) 

3,517 
(58.7) 

(a) Figures in parentheses are percent of total :frontage. This 
table is similar to table J-15 o:r the District Engineer's report. 

{b) Frontage affected by shore protection improvement only. See 
paragraph !1 of Supplement 2 of District R.llgineer' s report. 

5,988 
{100.0) 

3,517 
{58.7) 



~.E 2 - RA.Rl'l'Ali BAY AND SAJIDY HOOK BAY BE:AJ::!! EIDSION CONJ:!IDL A!ID HURRICABE PRJJ.'IlCnON Pl'IOJ]l;'J! 
AEI'OlmOJ'lMEilr OF FIIlS'.r COST Of SHORE PROriDrlON{a} 

{IW:IED ON MAr 19{io COST ~ AND 1962 BEACH EroSION !.Ali' APPOmiCJii.IE!I'.r Ai:l APPllOVED11l' BEACli EroSION :OOARD, 5 MA.8(:H 1963) 

0 

Thence to Laurence Thence to Clifflrood Thence to lloroueh of KeBJ:Uiburl! 
Morgan Lau:rence Hbr. Hbr. Cabin Seidler's Knollcro:rt Whale Beach Cabin Matawan Union and East 

Item Beach cabin Col~ Colo& Beach Creek Co1on:y Point Beach Keansburg( e) Total 

Federal shore 

Percent of total :fronta.se 0 0 0 0 0 0 0 0 0 0 

Federal contributii:>n {percent) (b l 0 0 0 0 0 0 0 0 0 0 

Non-Federal public park and 
conservation areas 

Percent of total frontase 0 0 0 0 0 0 0 0 0 0 

Federal contribution {percent){c) 0 0 0 0 0 0 0 0 0 0 

other non-Federal public shore 

Percent of total frontase 83.9 72.2 0 0 0 0 0 0 37.8 41.3 

Federal contribution {percent)(d) 42.0 36.1 0 0 0 0 0 0 18.9 20.6 

Private shore with public benefit 

> Percent of total frontase 0 27.8 100.0 100.0 100.0 100.0 100.0 100.0 10.0 58.7 

.t Annual benefits {e) 

Public (dollars) 0 6,300 3,500 17,900 1,700 2,100 29,900 3,300 l,l!oo 37,300 

Private (dollars) 0 0 8oo 1,000 2,000 500 2,1Joo 2,8oo 200 3,6oo 

Total (dollars) 0 6,300 4,300 18,900 3,700 2,6oo 32,300 6,100 1,6oo 4o,900 

Public (percent of total benefits) 0 100.0 81.4 94.7 45.9 8::>.8 92.6 54.1 87-5 91.2 

Federal contribution (percent) (f) 0 13-9 4o.7 47.4 23.0 4o.4 46.3 27-1 4.4 26.8 

Total Federal contribution {percent} 42.0 50.0 4o.7 47.4 23.0 4o.4 46.3 27.1 23-3 47.4 

AEportionment of first cost 

First cost (dollars)(e) 19,000 129,000 17,000 41,000 20,000 20,000 77,000 54,000 1o8,ooo 91,000 576,000 

Preauthorize.tion studies (dollars) 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 2,000 2,000 12,000 

Net cost (dollars) 18,000 128,000 16,000 4o,ooo 19,000 19,000 76,000 53,000 106,000 89,000 564,000 

Federal share 8,ooo 64,ooo 7,000 19,000 4,000 8,000 35,000 14,000 25,000 42,000 226,000 

lion-Federal share 10,000 64,000 9,000 21,000 15,000 ll,OOO 41,000 39,000 81,000 47,000 338,000 

t This table is similar to table J-16 ot the District Engineer's report. 
b) Based on 100 percent Federal contribution tovards the cost of protecting Federal Shores, 
c) Based on 70 percent Federal contribution tovards the cost of protecting non-Federal ~;Lc parks and conso:rvation areas. 

~d) Based on one-halt Federal contribution towards the cost of protecting other non-Federal public shores. 
e) Annual benefits and first costs are from data furnished Board of Engineers for Rivers and Hatbors by third indorsement 

to letter of 29 June 1961. 
(t) Eased on one-halt adjusted by a factor of the ratio of public benefits to total benefits as the Federal contribution 

towards the cost of protecting private sho.res with public benefit. 
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TABLE 3 -

Section 

RARrrAN BAY AND SANDY ROOK BAY BEAcH EROSION CONTROL AND HURRICMlE PR!JTECTIOU PROJE:::T 
§UMMARY OF 1\f'POR:giOUMENT OF FIRST COST OF SHORE AND HURRICANE PROTrol'ION IN DOLLARS(a) 
(BASED ON MAY 196o COST E3T:ThfATES AND 1962 BEAcH EROSION LA.l-1 APPORriONME:Nr AS APPROVED 

BY BEAcH EROSION BOARD, 5 l>!AJCH 1963) 

Construction costs 
Lanus, 

Shore protection ease:nents, 
Hurricane protection b 

Federal Total and rights- Total costs non-Federal Federal Non-Federal Federal Non-Federal of-wa.y{c) Federal 
Madison Township 

Morgan Beach 8,000 10,000 174,000 71,000 182,000 81,000 182,000 3,000 

Thence to Laurence Harbor Cabin Colony 64,000 64,000 - - 64,000 64,000 0 64,000 

Laurence Harbor Cabin Colony 7,000 9,000 193,000 79,000 200,000 88,000 3,000 200,000 

Seidler's Beach 19,000 21,000 - - 19,000 21,000 0 19,000 

Knollcroft 4,000 15,000 - - 4,000 15,000 0 4,000 

Thence to Whale Creek 8,000 11,000 - - 8,000 ll,OOO 0 8ooo 

Subtotal 110,000 130,000 367,000 150,000 477,000 28o,ooo 6,000 477,000 

Matawan TownshiR 

Cliffwood Beach Cabin Colony 35,000 41,000 - - 35,000 41,000 0 35,000 

Thence to Matawan Point 14,000 39,000 - - 14,000 39 000 0 14,000 

Subtotal 49,000 8o,ooo - - 49,000 8o,ooo 0 49,000 

Borough of Union Beach 25,000 81,000 - - 25,000 81,000 0 25,000 

Borough of' Keansburg and East Keansburg 42,000 47,000 2,523~000 9561000 2,565,000 1 10031000 125,000 2z565,000 

Total 226,000 338,000 2,8$0,000 l,lo§,ooo 3,116,ooo 1,444,000 131,000 3,1:1,_6,ooo 

(a) Excluding costs of preauthorization studies. This table is similar to table J-18 of District Engineer's 
report except for the use of reduced costs taken from data f'u.rnished Board of Engineers for Rivers and 
Harbors by third indorsement to letter of 29 June 1961. 

(b) No change in apportionment of hurricane protection costs. 

(c) This portion of the hurricane protection phase of the plan of improvement would be a non-Federal cost. 

Non-Federal 

84,000 

64,000 

91,000 

21,000 

15,000 

11,000 

286,000 

41,000 

39,000 

8o,ooo 

81,000 

lzl28,ooo 

1,575,000 
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Table 4 - Raritan Bay and Sandy Hook Bay Beach Erosion Control and Hurricane Protection Project(a) 
Summary ol' Final Apportionment of Costs for Total Project 

(Based on May 196o cost estinates and 1962 beach erosion lav apportionment 
as approved by Beach Erosion BoaJ.'Cl, 5 l,larch 1963) 

Federal Percent Non-Federal Percent 
Section cost of total cost of total 

(dollars) (dollars) 
---···--~ 

Madison Townshig 

Horgan Beach 182,000 68.4 84,000 31.6 
Thence to Laurence Harbor Cabin Colony 64,000 50.0 64,000 50.0 
Laurence Harbor Cabin Colony 200,000 68.7 91,000 31.3 
Seial.er 1 s Beach 19,000 47.5 21,000 52.5 
Knoll croft 4,000 21.1 15,000 78.9 
Thence to \Vhale Creek 8,000 42.1 11,000 57.9 

Subtotal 477,000 62.5 286,000 37·5 

Matawan Townshi£ 

Cliffwood Beach Cabin Colony 35,000 46.1 I 41,000 53.9 
Thence to Matawan Point 14,000 26.4 39,000 73.6 

Subtotal 49,000 38.0 80,000 62.0 

Borough of Union Beach 25,000 23.6 81,000 76.4 

Borough of Keansburg and East Keansburg 2,565,000 69.6 1,128,000 30.4 

Total 3,116,oob 66.6 1,575,000 33.4 

Total 
(dollars) 

266,000 
128,000 
291,000 
4o,ooo 
19,000 
19,000 

763,000 

76,000 
53,000 

129,000 

106,000 

3,693,000 

4,69l;DOO 

(a) This table similar to table 1 of the report of the Chief of Engineers in the project document. 



Table 5 - Supporting Data on Public Park and Conservation Areas 
Raritan Bay and Sandy Hook Bay, New Jersey 

Keansburg public beach (P2l on Figure F-l2R). This public beach 
includes the lan!i between Sandy Hook Bay and the borough street 
parallel to the shore. There are no pennanent residences. The beach 
is suitable for recreational use and provides for the preservation 
and conservation of the natural resources of the environment. Beach 
facilities include parking areas and refreshment stands. 

(This item not approved by Beach Erosion Board by 2nd Indorsement 
dated 5 March 1963 to basic letter dated 31 January 1963 from 
District Engineer, subject: Cost Sharing for Beach Erosion 
Projects under Public Law 87-874, therefore con·tents of this 
document were modified to reflect approved apportionment). 
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TABLE 6-~ CHAl:GES OF SHOllE J:~ON IN DOLLARS (d) 
(BASED OU APPIDVED APPORriOilMENT OF COST IN ACCORDANCE WITH 19(52 MODIFICATION OF BEACH EROSION IJ(I( 

:so:roul;h -ot 

Item 
Thence to Laurence Thence to C11f:f'lrood Thence to Borough of Keansburg 

Morgan LaUrence l:ibr. Hbr. Cabin Seidler's Knollcro:f't Whale Beach Cabin !-lata-wan Union and East 
Beach Cabin Colony Colony Beach Creek Colony Point Beach Keansburg 

Federal 

First cost 8,000 64,000 7,000 19,000 4,000 B,ooo 35,000 14,000 25,000 42,000 

Preauthorization studies(a) 500 500 500 500 500 500 5~ 500 1,000 1,000 

Total cost 8,500 64,500 7,500 19,500 4,500 8,500 35,500 14,500 26,000 43,000 

Interest and amortization 300 2,300 300 TOO 200 300 1,300 500 900 1,6oo 

Non-Federal 
:;'" 
~ First cost 10,000 64,000 9,000 21,000 15.000 11,000 41,000 39,000 81,000 47,000 

Preauthorization studies(a) 500 500 500 500 500 500 500 500 1,000 1,000 

Total cost 10,500 64,500 9,500 21,500 15,500 11,500 41,500 39,500 82,000 48,000 

Interest and amortization 4oo 2,300 300 Boo 6oo 4oo 1,590 1,4oo 3,000 1, 700 

Beach replenishment Too(b) 2,900 90Q(b) 2,000 900 1,100 4,4oo 2,400 4,100 1,900(c) 

Annual. charges lzlOO 5z200 1 1 200 2z8oo 1,500 1 1500 5,900 3z8oo 7 1100 3,6oo 

Total annual. chargea 1,4oo 7,500 1,500 3,500 1,700 1,8oo 7,200 4,300 B,ooo 5,200 

(a) The preauthorization study costa for the beach erosion study are 50 percent Federal and 50 percent non-Federal contributed funds. 
(b) This vaJ.ue is that portion of the cost of beach replenishment allocated to shore protection. See tables J-12 and J-13, Statement 1. 
(c) Groin maintenance allocated to shore protection. 
(d) This table was added a:rter approvaJ. of apportionment contained herein and is a revision of Table J19, statement AL 

Total 

226,000 

6,000 

232,000 

8,400 

338,000 

6,000 

344,000 

12,4oO 

21,300 

331700 

42,100 



Table 7 - Summary of' armu.al charges of' shore and hurricane 
protection in dollars (a) 

(Based on approved apportionment of' cost in accordance with 
1962 modification of beach erosion law) 

Section Shore (c) 
protection 

Hurricane(b) 
protection Total 

Madison Township 

Morgan Beach 1,4oo l0,4oO 

Thence to Laurence Harbor Cabin Colony 7,500 

Laurence Harbor Cabin Colony 1,500 12,200 

Seidler's Beach 3,500 

Knollcroft 1,700 

Thence to IVha.le Creek 1,8oo 

Subtotal 17,4oO 22,6o0 

Matawan Township 

Cliffwood Beach Cabin Colony 7,200 

Thence to Matawa.11 Point 4,300 

Subtotal 11,500 

Borough of Union Beach 8,000 

Borough of Keansburg and East Keansburg 5,200 179,500 

Total 42,100 202,100 

(a) 
(b) 
(c) 
(d) 

Including costs of preauthorization studies. 
See Table J20, Statement Al. 
See Table Jl9, Statement A2. 
This Table was added a:r"'ter approval of 

apportionment contained herein and is a 
revision of Table J2l, Statement Al • 
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11,800 

7,500 

13,700 

3,500 

1,700 

1 8oo 

4o ,ooo 

7,100 

4,4oo 

11,500 

8,ooo 

184,700 

244,200 
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NANEN-Rb 2 November 1962 

H. Mat Adams, Commissioner 
Department of Conservation and 

Economic Development 
State of New Jersey 
205 West State Street 
Trenton 25, New Jersey 

Dear Mr. Adams: 

Funds have been made available to this office for engineering and 
design and for initiation of construction in the fiscal year ending 30 June 
1963 of the Raritan Bay and Sandy Hook Bay beach erosion control and hurri
cane protection project authorized by Congress in the Flood Control Act of 
1962 (Public Law 87-874, 87th Congress). 

Before work can be undertaken on the project, it is necessary that 
formal assurances of local cooperation is furnished by the State. In order 
to expedite the execution of such assurances, a sample form, which is subject 
to approval by our higher authority, is inclosed for your consideration in 
preparing a draft of the requir~d form.rli :1ssurances. It would be appreciated 
if your draft were furnished for our approval .as soon as possible. While the 
assurance is of a general nature, it is to be noted that the local coopera
tion to be effected at aey one time need be only to the extent required to 
metch the Federal activity. 

Arrangements have been made 1-Tith Hr. Jemcs K. Ran¥-..in, Chief Engineer, 
Bureau of Navigation, for a meeting in his office on 5 November 1962 to 
di.scuss i'urther C.etails rega.rdinc; this project. 

1 Incl 
Sa.mpl~ form of 

assurancr"'! 

Yours truly, 

Jv'a M. MILE.TICH · 
C0lonel, Corps of Engineers 
District Engineer 
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NANEN-Rb 

H. Mat Adams, ComiP.issioner 
Department of Conservation 

and Economic Development 
State of New Jersey 
205 West state street 
Trenton 25, N. J. 

Dear Mr. Adams: 

20 December 1962 

Reference is made to my letter to you dated 2 November 1962, the 
meeting with Mr. James K. Rankin, Chief Engineer, Bureau of Naviga
tion, on 5 November 1962, and the letter to t~. Rankin, dated 6 November 
1962 regarding assurances of local cooperation for the Raritan Bay and 
Sandy Hook Bay beach erosion control and hurricane protection project. 
In order not to delay :Lni tiation of construction, it would be appreciated 
if you would forward a draft of the assurances at an early date so that 
it may be reviewed for the approval of appropriate authority prior to 
its execution. 

In accordance with the provisions of local cooperation contained in 
the authorizing document (H. Doc. 624, 87th Cong.) and as quoted in 
the sample assurance inclosed with my letter of 2 November; local 
interests, in addition to other items of local cooperation are required 
to make a cash contribution in the ammmt of a certain percentage of the 
cost of the project. At the time of preparation of the authorizing docu
ment, the estimated local cost \vas 35.2 percent of the total first cost, a 
sum then estimated at $1,651,000. The items of local cooperation 
involved in the estimated local cost were all lands, easements and rights
of-way, all alterations and relocations of buildings and other structures, 
and a cash contribution then estimated at $1,520,000. 

The final cost to local interest will be made after actual costs and 
other values of items of local cooperation have been determined. This 

,final cost determination will be made with due regard to change in 
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NANEN-Rb 20 December 1962 
H. Mat Adams, Connnissioner Dept. of Cons. & Econ. Dev., Trenton, N. J. 

public use and ownership and other changes prior to construction such 
as the change in the beach erosion law as contained in the 1962 River 
and Harbor and Flood Control Omnibus Act. For your information a 
tentative recomputation of costs based on its authorizing do~ent show 
that the change in the law will result in a slight reduction in the loc<rJ. 
share of the cost of the project. 

In order to enable the State to effect the necessary local cooperation 
to match the Federal activity in this fiscal year, the following schedule 
of operations is submitted. This scheduJ.e has been prepared in such a 
manner as to enable expenditure of all of the Federal funds appropriated 
for fiscal year 1963 and the matching local funds on the basis of two con
tinuing contracts covering the Madison Township, Mattawan Township and 
Keansburg-East Keansburg areas. The selection of these areas for ini ti
ation of construction was mutual.ly made at the meeting w.I.th Mr. Ranld.n on 
5 November. 

Completion of field surveys 
Coordination with local interests 
Establishment of lands, easements and 

rights-of-way requirements, preparation 
of necessary maps, and negotiation with 
local interests 

Completion of contract plans and specifications 
Cash contribution to Federal Government 
Advertising of jobs 
Opening of bids 
Furnishing lands, easements and rights-of-way 
Award of contracts 
Initiate construction 

30 Jan 63 
15 Feb 63 
28 Feb 63 

1 Mar 63 
5 Mar 63 
5 Mar 63 

25 Mar 63 
29 Mar 63 
1 Aur 63 

10 Apr 63 

The work in the aforementioned areas w.I.lJ. principally involve beach 
fill and groin and levee construction m1der Federal contracts at a tote~ 
previously estimated cost of $4,585,000 ( $763,000 for Madison Tmmship, 
$129,000 for Matawan Township, and $3,693,000 for the Keansbur~-Ea.st 
Keansburg area). Based on the authorizing do~~ment the non-Feder8~ 
share of construction co·sts for these e.reas, exclusive of !Jreviously esti
mated non-Federal costs for lands and for relocations is 41.9 percent for 
Madison Township, 74.4 percent for Matavan •rownship, md 23.5 :percent 
for Keansburg-East Keansburg area, or a Heighted ave:-age of 32.1 percent. 
Based on Federal appropriations for fiscal year 1963 in the wrrount of 
$350,000 for initiation of project construction, the amount of c~sh ~ontri
bution from local interest for fiscal ye9-r 1963 is $166,000. 
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NANEN-Rb 20 December 1962 
H. Mat Adams, Connnissioner Dept. of Cons. & Econ. Dev., Trenton, N. J. 

Accordingly, it is requested that a. check in the amount of $166,000 
p6¥a.ble to the order of the Treasurer of the United States be forwarded to 
this office, Attention: Finance and Accounting Officer, a.s soon a.s practi
cable but not later than 20 March 1963. 

In order to be able to accomplish the work in accordance with the 
schedule outlined herein, close and continuing coordination of the various 
phases of the project will be effected with your Department by this office. 
We plan to keep you constantly infonned of a.J..l our a.ctivi ties in connection 
with this project. 

Please advise me concerning any questions you may have in this matter. 

Yours truly, 

M. M. MILEI'ICH 
Colonel, Corps of Engineers 
District Engineer 
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Colonel M. M. Miletich 
District Engineer 
Corps of Engineers 
111 East 16th Street 
New York 3, New York 

STATE OF NEW JERSEY 

DEPARTMENT OF CONSERVATION 

AND ECONOMIC DEVELOPMENT 

OFFICE: OF THE: COMMISSIONE:R 

TRENTON 25 

RE: Raritan Bay - Sandy Hook Bay Hurricane and Shore 
Protection Project 

Dear Colonel: 

With reference to your letter of December 20, 
1962, File NANEN-Rb, 1st paragraph, we enclose four (4) 
copies of Sta:t:e Assurance Agreement for your review prior 
to execution. This draft dated November 5, 1962 was pre
pared following.meeting with your representatives and 
contains the decisions reached at that "time. It has been 
reviewed by this Department and the Attorney General's 
Office and no changes have been made. Please advise if in 
order for execution. 

It is the intent of the State to furnish the 
local cash cooperation of $166 7 000.00 in full to your office 
with reimbursement of municipal shares to the State. We have 
just been advised that it will be necessary to arrange a con
tract with your office as basis for payment. 

We will prepare and forward draft of a suitable 
agreement for your approval prior to executionB 

HMA:RS 

January 10, 1963 

Sincerely yours, 

/~-L 
H. Mat Adams 
Commissioner 
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IN REPLY RIIIWF.:R TO 

NANEN-Rb 

U. S. ARMY ENGINEER DISTRICT, NEW YORK 
CORPS OF ENGINEERS 

Ill EAST 16TH STREET 

NEW YORK 3. N.Y. 

23 January 1963 

SUBJECT: Assurance of Local Cooperation, Beach Erosion Control and Hurricane 
Protection Project, Raritan Bay and Sandy Hook Bay, New Jers~J 

TO: Division Engineer 
U. S. A:r:rrry Engineer Division, North Atlantic 
New York, N. Y. 
ATTENTION: NADRE-A 

1. ·Submitted herewith for approval is a draft of an assurance of local 
cooperation forwarded by the State of New Jersey on 10 January 1963 for the 
beach erosion control and hurricane protection project of Raritan Bay and 
Sandy Hook Bay, New Jersey. The draft is generally as suggested to the Sta.te 
by this office. 

2. Field surveys for use in connection with the Design Memorandum are 
now being made. Formal assurances will be requested from the State as soon 
as the draft is approved. In order not to delay initiation of construction 
it is desired that approval of the draft be expedit.ed in order that such 
assurances be effected at an early date. 

1 Incl {in dupe) 
Draft of Assurance Colonel; Corps of Engineers 

District Engineer 
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NADRE-A (28 Jan 63) 1st Ind 
SUBJECT: Assurance of Local Cooperation, Beach Erosion Control and 

Hurricane Pro te c ti on Project , F..ari tan Eay and Sandy Hook Bay, 
New Jersey 

U. s. Army Eneineer Division, North Atlantic, .New York, New York 
21 February 1963 

TO: District Engineer, u. s. Army Engineer District, New York 
New York, N. Y. 

1. \'Je note that the subject draft of assurances of local cooperation 
does not comply strictly with the requirements of House Document 464, 
87th Congress, 2nd Session, in that it does not include a provision for 
local interests to obtain the prior approval of the Chief of Engineers of 
plans and specifications for work on the beach-protection phase of the 
Matawan-Union Beach-}~dison projects, if undertaken separately from the 
recommended combined improvement. It is apparent that this omission is 
based on the consideration that this ><ork will bP. accomplished by the Corps 
and, therefore, this provision is not applicable. If this is the case, 
then we concur in this vie\v. Howe;rer, if there is any question as to who 
will perform this work, the above requirement, which is contained in 
paragraph 8. b (b) of the report of the Chief of Engineers in the above 
cited House Document 464, will be included in the assurances of local 
cooperation. The State should be specifi~ally advised that the acceptfmce 
of the assurances is subject to the above. 

2. Upon receipt of properly executed assurances, the State should 
be advised that the assurances are accepted and that the requirements of 
local cooperation can be met only by actual performance. A copy of the 
letter to the State should be furnished for our files. 

3. In future submissions to this Division for approval of assurances 
for local cooperation which are not in strict compliance with the pertinent 
Act of Congress, it is desired that an explanation for the deviation be 
furnished, together with the comm~nts and recommendations of tha District 
Engineer. 

l Incl 
n/e 

FOR TF..E DIVI:3ION ElWINEER: 



~tate nf N.em 3J.ers.ey 
DEPARTMENT OF CONSERVATION 

AND ECONOMIC OEVEL.OPMENT 
TRENTON 25 

OIVISION OF RESOURCE OEVELOPMENT 

April 4, 1963 

U. S. Army Corps of Engineers 
New York District Engineers 
lll East 16th Street 
New York, New York 

ATTENTION: Mr. Frank Panuzio 

PLEASE AOORESS REPLY TO: 

Navigation Bureau 
137 E. State St. 
Trenton 25, N.J. 

RE: Praject 33.01:420-401-880; Federal 
Project for Hurricane and Shore 
Protection, Raritan Bay and Sandy 
Hook Bay· Shorefronts. 

Gentlemen: 

Further reference is made to Commissioner H. 
Mat Adams 2 letter of March 28, 1963 in reply to your 
letter of March 7, 1963, File NANEN. 

We enclosed executed copy of Assurance that 
was to have been enclosed in the above mentioned 
letter 

JKR :ms 
enc. 

Very truly yours, 

BUREAU OF NAVIGATION 

BY: James K. Rankin 
Chief Engineer 
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. NANEN 11 April 196 3 

Mr. H. Mat Adams, Commissioner 
Office of the Commissioner 
State of New Jersey 

Ref: Approved Assurance - Raritan and 
Sandy Hook Bays - Hurricane and Shore 
Protection Project 

Department of Conservation & Economic Development 
Trenton 25, New Jersey 

Dear Mr. Adams: 

The executed assurance forwarded by you with your letter of 28 March 
1963 on referenced subject is accepted for the United States of America 
this date, by the undersigned as District Engineer, United States A:J::rrry 
Engineer District, New York. However, th~ requirements of local 
cooperation can be met only by actual performance. Inclosed is a copy 
of the executed assurance. 

The copies of draft agreement required to facilitate payment of cash 
contribution for fiscal year 1963, forwarded with your letter is 
presently under revie·w· and will be the subject of a separate letter. 

1 Incl (in dupe) 
Executed Assurance 

Yours truly, 

H • M • Miu-"TI CH 
Colonel, Corps of Engineers 
District Engineer 
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NAJ~ 12 April 1963 

SUBJECT: Assurance of Local Cooperation - Beach Erosion and Hurricane 
Protection Project, Raritan Bay and Sandy Hook Bay, N. J. 

TO: Division Engineer 
U. S. A:rrrry Engineer Division, North Atlantic 
New York, N. y. 
ATI'JIT: NADRE-A 

l. Reference is made to the follmving: 

a. NAN letter, dated 28 January 1963 to NAD, subject as abo~ 
and lst Indorsement dated 21 February 1963 to NAN' approving the dra....-f't of 
assurance. 

b. NAl"T letter, dated 7 March 1963 to State of New Jersey, 
Department of Conservation and Economic Development on the above subject 
forwarding approved draft of assurance for execution by the State on the 
basis that all work under this project will be performed by the Corps of 
Engineers. 

2. A copy of the instnunent executed by the Cormnissioner _, 
New Jersey State Department of Conservation and Economic Development, 
provides for the conditions of local cooperation as required by the 
authorizing document on the basis that all work will be done by the Corps 
of Engineers is inclosed. These assurances were accep~ed for the 
United States by the District Engineer, u. S. Army Engineer District, 
Nevr York on 12 April 1963. 

3. The State of New Jersey was notified on April 1963 that its 
assurance of local cooperation was accepted and a copy of letter of 
notification is attached. 

2 :'n~l 
.l. Ltr frm Commissioner, N.J. 

State Dept. of Conservation 
8s Eco. Development 1-r/assur
ance, 28 March 1963 

2. Cy ltr to Comw~ssioner, N.J. 
State Dept. of Conservation 
& Eco. Developnent, dtd 
11 April 1963 

M:. M. MIL.t:.~ICH 
Colonel, Corps of Engineers 
District Eneineer 
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Mr. James K. Rankin 
Chief' Engineer, Navigation Bureau 

8 May 1963 

Signed Assurance -
Raritan and Sandy Hook 
Bays - HU!'I"ica.ne and 
Shore Protection Project 

N. J. State Department of' Conservation 
and Economic Development 

137 East State Street 
Trenton 25, N. J. 

Dear Mr. Rankin: 

Ref'erence is made to letter f'rom this of'f'ice to Mr. H. Mat Adams 
dated 11 April 1963 advising acceptance of' assurances f'or the subject 
project and f'orwarding a copy of' the assurance as signed by Mr. Adams 
f'or the State of' New Jersey. 

Copy of' the assurance with the acceptance indorsement by Colonel 
Miletich who accepted assurance on 11 April 1963 f'or the United States 
of' America is f'orwarded herewit~. 

Please advise if' the assurance as now executed will be adequate 
f'or payment of' cash contribution f'or the subject project without any 
fUrther agreement. 

1 Incl (in trip) 
Signed Assurance 

Yours truly, 

CHARLES K. PANISH 
Chief', Engineering Division 
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ASQnRANCE of Local cooperation for the beach 
erosion control and hurriear:e protection 
project for Raritan Bay and Sandy Hook Bay, 
New Jersey f~rnished in pursuance of the Flood 
Control Act of 1962 ( P~lbl.ic Law 87-874, 87th 

Congress). 

HH:SRAS, By Act of eongresr. approved 23 October 1962 (Public Law 

87-87L~, 87th Congress), designated herein as the "Flood Control Act 

of 1962", a project for beach erosion control and hurricane protec-

tion for Raritan Bay and Sandy Hook 3ay, New Jersey was authori::-:ed to 

be constructed substantially in accordance with the recoiTn'!1endations 

of the Chief of ~ngineers in his report dated 30 April 1962, which 

report is contained in House Doc1ment No. 464, 87th Congress, 2d 

Session; and 

\IHfER:;:As, It is recommended y the Chief of Engineers in said 

House Document No. I-t-64 .... hat adoption of said pro.iect be conditioned 

11pon the furnishine; by local interests of as."' . .trances satisfactory· to 

the Secretary of the Army that they wilJ : 

( 1) Provide wi tho·J.t cost to the TJni ted States all lands, 

easements, and rights-of-wey, including ·borrow areas, 

necessary for constr'Iction of the project; 

(2) Accomplish without cost to the United States all 

alterations and relocations of buildings, streets, storm 

drains, utilities and other structures made necessary by 

the construction; 

(3) 3ear the percentage of total first cost for each segment 

as shown in Table 1 of the report of the Chief of Engineers, 

to consist of the items listed in (1) and (2) above and a 

cash contrib'Ition to be paid either in a lnmp s1tm prior 

to initiation of construction or in installments prior 

to com."TTencement of pertinent items, in accordance with 
-· 
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construction schedules as required ny the Chief of 

Bngineers, the final apportionment of cost to be made 

after act11al costs and valaes have been determined; 

(I.J.) I-Iold and save the TTnited States free from damages due to 

the construction works; 

( 5) ~1aintain all the wor:,.;:s after completion in ace ordance with 

regulat.ions precribed by the Secretary of the Army; 

( 6) Haintain during the economic life of the project contin~Jed 

public ownership of the non-Federal pnblicly owned shores 

and continued availability for public use of privately owned 

shore eq'l.i valent to that upon which the recommended Federal 

participation is based; 

( 7) Control water poll11tion to the extent necessary to s.s.fe

~lard the health of bathers; 

( 9) Constr'.l.C t, concurrently with the recommended 1Jeacl<lfill, 

sui taule parking fields and bathho:J.ses open to all on 

equal terms; and 

( 9) At least an·· 1.ally inform interest affected that the 

h':trricane improvements wil' not provide s·1bstantial 

protection from bay surges hi3her in elevation than that of 

h~lrriC'ane "Donr:a", 12 September 1960; 

1:/~lTP.AS, by '=~.S. 12:6A of New Jersey, as amended, and Chapter 

448 of New Jersey Laws of 19tiB, the State of New Jersey is authorized 

to participate in programs for>beac:h protection and prevention and 

cDntrol of beach erosionj and 

lf.HEPEAS, The Department of Conservation and Economic Development 

of the State of New Jersey is a,tthorized iJy sA. id R. S. 12: 6A, as 

amended, to perform beach protection work along Raritan Bay and 

Sandy Hook Jay; and _ ATTACHiviEI'n' 1 
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WHR'=?EAS, said Chapter 4!-1-B provides for form11lation i}y the State 

of comprehensive policies for the prevention and c:ontrol of beach 

er6sion; 

N01n}' THF:'lEFORE, in compliance with the condi tiona of local 

cooperation ahove recited and provided that the Legislat11re of the 

State of New Jersey shall ap·.,ropriate the necessary funds therefor, 

the Corr.w;issioner of the Department of Conservation and Economic 

Development, in pursuance of said R.S. 12:6A, as amended, and 

Chapter 448 of the Law~ of 1948, hereby assures the Secretary 

of the Army as follows: 

(1) The State will provide without cost to the TTnited States 

all lands, easements, and rights-of-way, inc~1ding borrow 

areas, necessary for constr1ction of the project. 

(2) The State will accomplish witho1t cost to the TTnited States 

all alterations and relocations of ildings, streets, storm 

drains, 1tili ties and other str·1ctares made necessary by 

the construction; 

(3) The State will bear the percentage of total first cost 

for each segment as shown in Table 1 of the report of the 

Chief of Engineers, to consist of the items listed in (1) 

and ( 2) above and a cash contrib11tion to :Je paid either in 

a 1 1mp s1.un prior to initiation of constrmrtion or in 

installments prior to commencement of pertinent items, in 

ac ordance with construction schedules as required by the 

Chief of Engineers, the final apportio~~ent of cost to be 

-nade on the basis of federal laws then existing after actual 

costs and val1es have been determined; 

(11.) The State will h.:1ld and save the United States free from 

damages d J.e to constr11cti.on works; 
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SHEEr 3 of 6 



(~) The State will maintain all the works after comoletion in 

a""cordance with the rei;pla tions prescribed ·Jy the Secretary 

of the Army; 

( 6) The State will maintain during the econom.ic life of the 

project contin 1.ed public owne!"ship of the non-Federal 

p·,.l;licly owned shores and· contin;led availability for p11blic 

use of privately owned shore eq tivalent to that upon T.-.Thich 

the recommended Federal pRrticipartion is ;Jased; 

(7) The State wil~ control water pollation to the extent 

necessary to safeg1ard the health of bathers; 

(8) The State will construct, concurrently with the recommended 

beach fill, suitable parking fields and bathhouses open to 

all on equal terms; 

( 9) The State will at least annn.ally inform interests affected 

that the hurricane improvements will not provide snbstantial 

protection from lay surges higher in elevation than that 

of ~1rricane "Donna" 12 September 1960; and 

(10) That both the State and local interests will adopt 

appropriate la·'vs prior to constr'lCtion, to protride for the 

preservation o~ the restored beaches and protective works; 

'In 'mdertaking these local assnrances, it is 1mderstood that the 

State will :'e req l.ired only to effect such local cooperation at any 

one time to the extent req11ired to match the Federal Activity. 

IN I,HTNESS 1vHEREOF, I have set my hand and the Great Seal of the 

State of New Jersey this 3rd 

19 

day of April 1963 

STAT'S OF NE'w JE:1SEY 

BY: 

Commissioner of Department of 
Chief Engineer, Bureau of Navigation Conservation and Economic 

Development. 
ATTACH:C.IENT 1 
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STATE OF NEW JERSEY 
COUNTY OF MERCER 
CITY OF TRENTON 

On this .3rd 

the year One Thousand Nine Hundred 

SS: 

day of April 

Sixty-three 
------------------------------' 

before me, the subscriber, personally came H .. Mat Adams 

to me known and known to me to be the Commissioner of Department 

in 

of Conservation and Economic Development of the State of New Jersey 

and the same person described in and who exec11ted the within 

instrument and he d'lly acknowledged that he .exec'lted the same as 

s11ch Commissioner pursnant to the Statutes herein as therein 

provided. 

k~~=·-.. ~-------~ 
ROBERT J. BURKHARtfr 
SECRETARY OF STATE 

ATTACm1E.~ 1 
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ASSURANCE of Local cooperation for the beach erosion control and 

hurricane protection project for Raritan Bay and Sandy Hook Bay, New Jersey 

furnished in pursuance of the Flood Control Act of 1962 (Public Law 87-874, 

87th Congress). signed on the 3rd day of April 1963 by H. M. Adams, 

Commissioner of Department of Conservation and Economic Development 

for the State of New Jersey is accepted for the United States of America on 

this 11th day of April 1963 by: 

Colonel, Corps of Engineers 
District Engineer 
New York Engineer District, New York 

ATTACIDvfENT 1 
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NANCT-F 

State of New Jersey 
Department of Conservation and Economic Development 
Division of Resource Development 
137 E. State Street 
Trenton, New Jersey 

ATTENTION: Chief, Navigation Bureau 

Gentlemen: 

8 May 1963 

Inclosed is executed invoice in the amount of $166,000.00 
required in connection with local cash cooperation under the 
Raritan Bay - Saney Hook Bay Project. 

1 Incl 
Invoice dtd 1 May 63 

Yours truly, 

L. J. WILCOX 
Comptroller 
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.e>tutr nf Nrm JJrr.ary 
DEPARTMENT OF CONSERVATION 

ANC ECONOMIC OEVEL.OPMENT 

DIVUIION Of' RESOURCE DEVELOPMENT 

District Engineer, 
Corps of Engineers, 
111 East 16th Street, 
New York, New York 

TRENTON Alii 

Att: Frank Panuzio 

PLEASE ADDRESS R£P~Y TO: 

137 E. Stnte Street 
Trenton, N. J. 

Re: PROJECT NO. 32:01: 420-401-880; RARITAN BAY AND SANDY HOOK BAY 

Dear Sir: 

Enclosed for execution and return is State bill form 

covering local cash cooperation in amount of $166,000.00 under 

the Raritan Bay-Sandy Hook Bay project. 

Jlffi/avb 
eno. 

Very truly yours, 

For Chief~ Navigation Bureau 

c-·-··-" ~-&-
By' James K. Rankin 

Chief Engineer 
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• •• .... v l''~v. r.J/UVJ U'UtKUI...IlON~- REVERSE SlOE 

STATE OF NEW JERSEY FOR USE OF ACCOUNTING BUREAU 

'• OB~IGATION 
tUA, PA, C0.,1 

a. FISCAL.. YEAR 
TO BE COMPLETED BY VENDOR (Print or Type) 

6._ OEPAATMENT- INSTiTUTiON 13, VENDOR"$ NAME 

CONS. & ECON. DEV. TREASURER OF THE UNITED STATES 
7., ONISION 14. ADDRESS 

RESOURCE DEVELOPHENT Corps ot Engineers 
3. ACCOUNT T~IT~~~E!--------------+ra~.~B~U~R~E~A~U~----------------4-----~---------=---------------------------

B.2ACS: PROTECTION 
~.STATE AGENCY 

01\..1- NUMBER 

NAVIGATIQN 
9, PUAC HA$E 

ORDER NO. m OJ • 32: 01 
10. ACCOUNT NUMBER ts, 

111 East 16th Street 

New York, New York 

420-401-880 VENDOR'S } 
,~ .. ~s~c~H~E~o~u~~~E~-----------------4r,~,~.~e~.~~~~~N~~~/~/~6~~~.~2~,~,E~R-M~s--l INVOICE 

NUMBER OAT£ ;:;, 1 3 ne,;; !{UMBERS 

TEM I , 0 , J0UANT1TY UNIT DESCRIPTION 

Local cash cooperation required in fiscal year 1963 
i i 

! pursuant to the Flood Control Act ot 1962 (P.L.87-8-7~) 
! 
i tor a project tor beach erosion control and. hurricane 1 

I i 

I protection tor Raritan Bay and Sandy Hook Bay as set I 

i I forth in House Document No. 464, 87th Congress, 2nd 
I 

Session. I 
I i 

I I 
i 
i I 

i I I 
I 

I I 

I 
I 
i 

I 
CERTIFICATION 166,000.00 

I cenify that the above articles have been received and/or APPROVED FOR$ 

services rendered as stated herein. 

APPROVAl.. OFFICER 

AMOUNT 

h66,000Jl) 

I 

i 

••••••••Uhtiuo~ .. ~H••••••uu•••d•U~'"••••uuouu• .. u••nu•~•••••••·~~--·~ 

•«··········~;;;·~;:·~~-~ .. ~;;;·;;:·~·;;;;··c.·~·~·;:·,·;;:;·;~·~··;,;;:.:;·~;·~~·;; ................ T JT l.. I£ oo ..... _. • ...,.,._,.,.,..Ooooon•o•oooo••••-••UUOooOoh'""'h•Ouooo•••••«UhOU•••U~OOOOUu•O<UUooOO>.,<H.,Oo 

DECLARATION BY VEI·WOR OR PERSON RENDERING SERVICE FOR USE OF ACCOUNTINO BUREAU 

l do solemnly declare that the within bBl is correct in all its 
panicula.rs~ thar the articles have been furnished or services rend· 
ered as stated cheteint and that no bonus has been given or receiv-
ed on account of said biH. 

:;; N HERE ..... ••o.oo~oohoo•••••••••••••••+->•~••••••••••n•u••••••••o•u••••••••-*•"•u•ou""""'""""'""'"" 

.FICiAL.. POSIT ION 

.TE . 19 
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NANEN-Ds 

Mr. James K. Rankin, 
Chief' Engineer, Bureau o:f Navigation, 
New Jersey Department o:f Conservation 

& Economic Development 
137 East State Street 
Trenton 25, New Jersey 

Dear Sir: 

17 Mey 1963 

Re: Ra.ri tan Bay & Sandy Hook Bay 
Beach Erosion & Hurricane Pro
tection Project, Laurence Harbor 
to Matawan Point, New Jersey 

Transmitted herewith under separate cover are copies o:f survey data and 
preliminary leyouts o:f areas in referenced project as requested by you at 
:field inspection o:f project site with representatives o:f this o:f:fice on 9 
May 1963. 

The above transmittal contains the :follovr:!.ng inclosures: 

1. One print o:f topographic survey o:f area in the vicinity o:f 
Morgan Beach at scale o:f 1" =50 1 

, marked Inclosure No. 1. 

2. One set o:f 5 prints o:f controlled aerial mosaics o:f the project 
site at scale of 1" =100 ' , marked Inclosure No • 2. 

3. One set of 5 prints o:f beach cross-sections at scale o:f ln=lOO' 
horizontal to 1" =10 1 vertical, marked Inclosure No. 3. 

4. One print of proposed road raising profiles at scale of 1" 
horizontal to 1"=5 1 vertical, marked Inclosure I'Jo. 4. 

5. One advance print of contract dra>dng shmdng proposed ililprove
ments at Morga.ll Beach a.t scale of 1" =50', nuJ.rked Inclosure :rro. 5. 
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NANEN-Ds 17 May 1963 
Mr. James K. Rankin 

6. One set o~ 14 sheets of base line data and station descrip
tions, marked Inclosure No. 6. 

The above in~ormation is forwarded in order to assist you in the 
development of local cooperation requirements for the referenced project. 

Yours trtLly, 

CHA..'\LES K. P ./'JiliSH 
6 Incl ( und sep cov) Chief, Engineering Divis ion 
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N.AN.EU-Rp 28 May 1963 

Mr. James K. Rankin 
Chief Engineer, Navigation Bureau 
N. J. Department of Conservation 

and Economic Development 
137 East State street 
Trenton 25, N. J. 

Dear Mr. Rankin: 

Ref: Raritan Bay and Sa.nccy Hook Ba¥ 
Beach Erosion & Hurricane Project, 
Lawrence Harbor to Matawan Point 
Local Cooperation Requirements 

Reference is made to assurances of local cooperation on the above 
project executed by you and Mr. H. Nat Adams on 3 April 1963 and to 
letter from this office to liJ.r. Adams dated ll April 1963 advising 
acceptance of these assurances. 

Submitted hereid.th for your information in obtaining the lands, 
easements and rights-of-w~y and accomplishing the acquisitions, 
alterations and relocations of buildings, streets and other structures 
made necessary for construction of the project are five drawi.ngs of 
local cooperation requirements Nos. CC-RS-101, 102, 103, 101~ and 105. 

Permanent easements for this project total about 39·2 acres in
cluding 1.1 acres for ponding, and temporary easements total about 1.9 
acres. Local interests must also acquire two structures located on 
the project site. viork to be performed by local interests consists 
of raising a service road, an intersecting street and the utilities 
along these streets, raising three buildings and a power line and 
filling in a lmr area. All of the acquisitions and work to be per
formed by local interests are shown on the inclosed drawings. 

In order that this work may be placed under contract expeditiously, 
your advice is requested as to the eArliest practicable date that the 
rights-of-entry for the project can be obtained. On or about 10 June 
we will furnish you with a final estimate of project requirements for 
lOC8..l f\m.ds • 
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NANEN-Rp 
SUBJECT: 

28 May 1963· 
Raritan Bay and Sanely Hook Bey, Beach Erosion & Hurricane Project, 
Lawrence Harbor to Matawan Point, Local Cooperation Requirements 

We 1rou.l.d appreciate the coordination of this matter with the pertinent 
state Departments and the Local communities involved. Please feel free to 
call upon this office for any additional information. 

1 Incl (in dupe) 
Dwg. Local Coop. Req. 
CC-RS-101, 102, 103, 104, 
105 ( 5 sheets ) 

Yours truly, 

M. M. MILETICH 
Colonel, Corps of Engineers 
District Engineer 
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illU:l'ED STATES 
DEP ARrMENl' OF THE IIf.l:!ERIOR 
FISH A. TID WILDLIFE SERVICE 

59 Temple Place 
Boston 11, Massachusetts 

May 23, 1963 

District Engineer 
New York District 
U. s. Army Corps of Engineers 
111 East 16th Street 
New York 3, New York 

I:ear Sir: 

'l'his lette:- is a supplement to our report dated October 10, 1960 and is 
intend.ed to assist you. in your :planning on the Raritan and Sandy Hook Bays 
beach erosior:;, and hurricane pro,ject, New Jersey, authorized under ?ublic Lavr 
71, 84th Congress, approved June 15, 1955. It answers Mr. Panuzio's verbal 
request of January 23, 1963 that we specify areas that could be used for 
beach fill material at a distance of not more than 1,500 feet from shore. 
This report was :prepared under the authority of the Fish and Wildlife 
Coordination Act (48 stat. 401, as amended; 16 U.S.C. 661 et seq.), in 
cooperation with the New Jersey Division of Fish and Game and the New 
Jers~y Division of Shell Fisheries. Those agencies concur in the report 
as inc...icated in their letters of March 11, 1963 and May 21, 1963, 
res];·~.Jti vely. 

Our earlier report described in a general way the fish and wildlife resources 
which might be affected by construction of this :project. The following 
addit.ional information on shellfish resources is :pertinerrc to the determina~ 
t.ion of a:-:eas from which beach fill material could be obtain.=d with a 
minimum of damage to the resources. 

In the a~:aa west of Conaskonk Point, shellfishery resources are limited to 
a few l:.ard clams of little significant value. East of Conaskonk Point there 
are valuable soft-clam beds in all coastal waters to Sandy Hook. These areas 
have a standing crop of soft clams averaging 2,600 bushels :per acre capable 
of sustaining an average aULual harvest of 650 bushels worth $4,000 :per acre. 

Hard clam beds of signific~t value are located in all of the area east of 
Conaskonk Point and within 1,500 feet of shore. They are capable of :produc
lng an average annual yield of about 50 bushels per acre. The better hard
clam areas are i~ the deeper waters where competition with soft clams is 
not so great. Based on an average price of $7 :per bushel of hard clams} the 
average annual harvest from an acre cf hard-clrun habitat in.this section of 
the :project area wouJ.d be $350. 
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Since the submission of our previcus re:r;•ort the :'emaining :portions of 
Raritau Bay have been closed to the harvest of shellfish due to increased 
pollution of the waters; therefore, none of the previously described 
shellfish resources are harvestable at present. Nevertheless, they are 
important from the standpoint of future production.. Experiments are 
presently being conducted relative to transplanting to clean ·waters or 
other.vise :purifying polluted shellfish rendering them ac:!eptable fer 
human consumption. Also, racent advances in the science of pollution 
abatement should presently result in the reopening of certain of these 
shellfish areas to commercial harvests. 

From the standpoint of the shellfish !'esources we would have no 
objections to removal of rr~terial from any portion of that area west 
of Conaskonk Point; however, in order to protect the finfish resources, 
reconnnendation no. 1 of our previous report should be adopted. That 
recommendation states that whenever possible, hydraulic fill be taken 
from continuous trenches with sloping sides and not isolated pits. 
Trenches should co~ect with deeper water whenaver possible. 

Within 1,500 feet of shore east of Conaskonk Point, any area selected 
could be expected to contain both soft and hard clams. Since all soft
clam harvest is by hand diggi~g on dry bottom at low tide, these areas 
should not be used as a source of borro-w material. Dredging should be 
confined to waters having a depth of two feet or more at mean low water. 
Dredging in the permanently inundated areas would also be most desirable 
from the finfishery standpoint. 

Prior to dredging ~erations, the New Jersey Division of Shell Fisheries 
will meet with the Corps of Engineers to make whatever arrangements may 
be necessary for salvaging clams. Plans will also be made for policing 
the area during construction to prevent polluted clams from being 
marketed or consumed. 

We reaffirm our recommendations contained in our October 10 1 1960 report, 
namely--

1. That whenever possible, hydraulic fill be taken fr~m cor:tinuous 
tr~nches with sloping sides and not isolated pits. Trenchss should 
~o~ect with deeper water whenever possible. 

2. That these tre::nches be as deep as possi~le to minimize the loss 
to the shellfishe~y. A trench up to 40 feet deep having a minimum width 
of 150 feet and sloping s:Lies shocld. give the desir.f::d effer:::ts. 

3· That silt from l:.orrow pits be ren::.oved either to shore or to deeper 
waters to minimize siltation of adjacent shellfish. 

In addition to to the above we recommend--

1. That dredging sites within the area east of Conaskonk Point be 
confined to those waters having a depth of two feet cr more at mean low 
water. 
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Please keep us informed as your plaJ:.Uin.g progresses ec tt.at any further 
reports which may be required of this Service c~~ be pre~ared in time 
to meet your needs. We would be particularly interested in receiving 
information on specific locations and dimensions of the borrow areas 
when these data are available. 

M. A. Marston 
Acting Regional Director 
Bureau of Sport Fisheries & Wildlife 

Acting Regional Director 

Bureau of Commercial Fisheries. 
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NANEN-Dc 
Memorandum for the Record 

Highway and Local Cooperation Problems, Raritan 
Bay, Sandy Hook Bay Beach Erosion and Hurricane Pro
tection Project. 

Frank D. Tucker 10 June 1963 

1. A meeting was held at the District Office of the New Jersey Highway 
Department 1147 Amboy Ave., Metuchen, N.J. on 7 June 1963 at 9: 45 A.M. to discuss 
highwa:y problems and local cooperation problems in referenced project. The follow
ing individuals were present: 

James K. Rankin, Chief Engineer Navigation Bureau, NJ Department of 
Conservation and Economic Development. 

R. A. Peterson, Ass't District Engineer, N.J~ Highway Dept. 

Frank D. Tucker, Corps of Engineers, N.Y. District 

2. The N. J. Highway Dept. advertised a contract to regrade N.J. Highway 
No. 35 Section llA on 7 June 1963. A portion of the service road on the north 
side of the highway will be raised. In order not to disrupt the contract 
documents of the State, it was agreed that the raising of the service road would 
be placed in the Federal Beach Erosion and Hurricane Project Contract documents. 
Mr. Peterson outlined the criteria for the Corps of Engineers to use in raising 
the service road which is under State maintenance. Mr. Rankin indicates that 
the local street to be raised known as Cliffwood Way is under the jurisdiction 
of Madison Township. The raising of this street will also be placed in the 
Federal contract. 

3. A sanitary sewer line extends down the center of the service road and 
also down Cliffwood Way. Mr. Ra.nk.in said he would contact Madison Township 
authorities immediately and forward information to this office as soon as possible 
concerning sanitary sewers and other underground utilities. He will also send the 
location of the outfall in Raritan Bay from the Madison Township Sewage Disposal 
Plant. 

4. Mr. Peterson will send an annotated print of the Corps hurricane protection 
plan indicating the horizontal alignment and any desired changes, to this office 
concerning the service road after advise and approval of the N.J. Highway Dept. 
at Trenton, N.J. 

5. BOJ.!.ngs taken by the N.J. Highway Dept. for N.J. Route 35 are available 
in Trenton, N.J. 

6. Mr. O.H. Jansen, Dept. of Highways, Soils Division, Telephone No. 
Tuxedo 2-3000, Extension 436 should be contacted in Trenton, N.J. for the borings. 
Reference should be made to Route 35 (1953) Section 11 and Route 35 (1927) Section 
38A. Considerable settlement has taken place in the area at Morgan Beach on this 
highway. 

MJ.Yl'ACHMENT Al6 
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NANEN-Dc 
SUBJECT: Highwey- and. Local Cooperation Problems, Rari ta.n Bay, Sa.nd:y Hook Bay 

Beach Erosion and Hurricane Protection Project. 

7. Contract drawings which show the raising of the service road should 
be sent to the Highway Department at Trenton, N.J. for review. Contract drawings 
for the raising of Cliffwood Wa;y should be sent to Madison Township for review. 

8. A set of contract drawings for regrading N.J. Route 35 were given to 
Mr. Tucker fo:r use in coordinating the State contract w1 th the Federal Contract. 
Al.1 necessary details for the raising of the road are included in the contract 
prints except guard rails, a detail of which will be forwarded to this office by 
Mr. Peterson. 

9. The following criteria is to be used in developing contract drawings 
for the service road. 

a. Width of raised service road shall be 26' curb to curb. 

b • Pavement section as shown and detailed on State Drawings shal.l be used. 

c. Fill side slopes shaH be l or 2. 

d. Distance between toe of slope and curbline on Route 35 shall be 
5 to 7 feet. Shoulder width at top of service road on south side shall be 5 
to 7 feet . Shoulder width on north side of service road shall be 7 to lO ft. 

e. Crown of service road shall slope 2$ to curbs • 

f. Shoulders on service road shall slope k" per ft . toward curb line • 

g. Horizontal slope of service road east from levee to entrance to 
Route 35 shall be 0.4% to allow for drainage. 

h. Entrance ra.dij_ to service road to be decreased in order that cars 
must slow down to enter service road. This decreases danger of thru tra.:f'f'ic 
accidently veering into service road. · 

i. Top soil and seed shoulders and side slopes. 

j. Vertical differential of 5 1 or more between shoulders and adjacent 
ground require guard rails • 

lO • Mr. Rankin confinned the fact that the three buildings at Morgan Beach will 
be raised by local authorities . Fill around raised buildings shall be placed by 
Federal Contractor. 
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NAUE!N-Dc 
SUBJECT: Highway and. Local Cooperation Problems, Ra.ri tan Ba.y, Sandy Hook Bay 

Beach Erosion and Hurricane Protection Project. 

Mr. Rankin was :f'u.rther advised that local cooperation ma.ps would be revised to 
show additional right-of-way required for relocated service road. 

FRANK D. TUCKER 
Structu.ra.l Engineer 
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BA.Rr.J!A1f BAY - SAID!' HOOK BAY, HEW JEitiEI' 
BEACH EROSION AND :aumD:CAIE Pinf.'&.l'.tiOll P~ 

GlmEBAL DESIGJJ MI!MOBAMQI NO. l 
A.'PPENDIX B - SOIIB DfVl!8l'IGATIOBS ARD DESIGJJ 

I - DfTOODUC'.riOll 

Bl. PIDJEC'l' LOCATIOll AND DESCRIPfiOll. The beach erosion 8.Dd 
hurric&DI!I protection pro~ect is located along the beach :f'ront o:r 
Rar:l:tan l3ay extending :f'rom Morgan Beach to P'8t Matawan Point in 
Middlesex 8.Dd Monmouth Co'\mties, New Jersey 1 as shown on Figure 2 
o:r the main part o:r this design memorandum. The :Improvement plan 
provides :for the conatrw:tion o:r hurr:l.ca.ne protection in the 
vicinity- o:r Morgan :Beach 8.Dd beach 8.Dd blu:f'f' protection :for the 
remainder of the shore to past Mata:WBZI. Point, as shown on Figures 
2 thrcrugb. 9A of the main part of this design memorandum. 

II - GEOLOG! 

B2. The area lies 'Within the Coastal Plain Province 'Which 
for.ms the ea.stern margin of the State of New Jersey. Its sur:f'ace 
has a gentle slope to the southeast, genera.l.ly not exceeding 5 or 6 
feet to the mile. The surface of the plain extends ea.stward 'With 
the same gentle slope beneath the Atlantic Ocean for abcmt 100 miles 
to the end of' the continental shelf, 'Where the depth is approximately 
100 f'&thoms. At this point, the ocean bottom. drops abruptly to 
greater depths. The moderate elevation of' the Coastal Plain, which 
rises to lKx> feet in some areas but is generally lower than 200 feet, 
has prevented the streams :f'rom cutting valleys o:r any considerable 
depth. Throughout the greater portion of the plain, the :relief' is 
insignif'icSJ:tti a.nd the streams :f'low in open valleys that lie at onJ.:y 
slightly lower levels than the broad, :f'lat divides. 

B3. The project area, 'Which is contained in MiddJ.esex a.nd 
Monmouth counties, lies in that area of' the Coastal Plain which is 
above the sea level. This genera.l.ly dissected plain rises gradu.aJ.1y 
from. sea level at the coast to nearly 4oo feet in central New Jersey. 
It then declines to a broad shallow depression less than 100 feet 
above sea level extending to the Delaware River at Trenton. Some 
conspicuous features of this plain are the marshes 'Which border the 
stream courses a.nd the submerged or drowned valleys which were formed 
by erosion when the la.nd was at a higher elevation than at present. 
During geologic histo:cy, the sea level :fluctuated to a large extent. 
The rise and fall o:f' the water resulted in a wide migration of' the 
shoreline across the Coastal Plain. The subaerial region was 
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especial.l.y inf'l:uenced by these fl.uctuations during the Cretaceous 
Period. 

B4. The Cretaceous Period resul.ted in IIIS.rey" successive 
sedimen:tar:r fo:rmations, each of which were subject to erosion, 
deposition, submersion and emergence. Realizing that all of the 
New Jersey's geomorphology' was determined by weathering a:ad its 
associated agents, this geological period had great infl.uence on 
the s'tudy area. The resulting Cretaceous formations are composed 
of highly stratified layers of tmeonsolidated sand, clay and silt 
which dip 25 to 6o feet per mile to the southeast and ha.ve a thick
ness in places of 500 to 1,000 feet. The sed:l.rnents rest on a sloping 
formation of deep seated hard rocks • The preseut sur.t'ace features 
were most recently determined dur:Lng the glacial Pleistocene Period 
and by subsequent erosion. 

:S5 . SUBSURFACE GEOLOGY. ~ subsur:f'a.ce geology' of the Coastal 
Plain has been determined by stuicy' and correlation of subsur:fa.ce 
explorations, well logs and by interpretation of seismic profiles. 
The Coastal Plain consists of Cretaceous to Recent sedimeuts lapping 
on the basement material which is composed of crystalline rock with 
locally infolded or ini"aul.ted Tr::tassic sediments. The basement sur:f'&ce 
slopes at about 75 feet per mile, reaching a depth of more than 6, 000 
feet near the coast. A semi-consolidated sedimentary' formation, 
varying in thickness to a maximum of about 13,000 feet, rests upon 
the basement material. An tmconsalidated f'omation, which overlies 
the· semi-consolidated material, consists of' approximately equal thick
ness of' the Upper Cretaceous and Tertiary sediments • The Cretaceous 
sediments are of prime importance in Pari tan and Sa.nccy- Hook Bays area. 
The maximum t..hiclmess of' the sediments (both Cretaceous a:ad 'l'ertiary) 
is about 4, Boo f'eet near the edge of the continental. shelf. 

III - INVES!'IG.ATIONS 

:s6. EXPLORA!I'IONS. Initial subsu.rfa.ce explorations to locate 
suitable materials for borrow were perfonned by Govermnent forces 
during August 1957. These explorations consisted of' nine wash borings 
with drive samples taken at regular intervals or change of strata. 
During the winter of' 1962 an exploration program was perfo:nned in order 
to investigate a proposed borrow area closer to the shoreline. The 
program consisted of' ten ~ inch diameter cased drill holes • Continuous 
samples of' the bay bottom mater::tals were obtained f'or classification 
identification and ana.lysis • This program was perfo:nned by cont:r&ct 
under Government supervision. In order to obtain in:f'o:rmation on the 
foundation conditions for the levee section at Morgan Beach and in the 
marsh area at the mouth of Whale Creek an exploration program consisting 
of' six 4 inch diameter cased drill holes was performed in June 1963. 
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Continuous disturbed and 'lmd:tstutbed sampJ.es -were obtained for 
anal.ysis. This work waQ performed by contmct under Govermnent 
supervision. 

if(. SOIL CLASSIFICATIONS. Soil samples have been classified 
in accol"dmlce with the M.I.~. method of soU classification based 
on gre.insize distribution. The presentation used on the boring 
logs is as follows: predom:fnate constituents of the soils are 
capitalized, while minor constituents are indicated by' lower cased 
letter pre1'1.:x:ed by the qualifying words of "and", "some", "littlerr 
and "trace" which denote percentages of 50 to 4o, 4o to 20, 20 to 
10 and 10 to 1 respectivel)". The soil sizes and the soU type 
symbols used on the boring logs are in accordance with the Unified 
Soil Classification System., Corps of Engineers contained in Manual 
MIL-sTD-619 (CE) dated 30 JUne 196<>. 

:s8. LA:BORA!OORI' ANALlSIS. Laboratory tests -were perfo:rmed on 
representative s&mpJ.es obtained f':rom. drill holes in the borrow and 
project areas and on borrow pit samples • Most of the testing was 
performed by' a. cOlllllercial laboratory under contract to the Gove:r:oment. 
The basic classification tests were performed by' Corps of Engineers 
personnel. The testing program in the borrow areas consisted of 
visual ~is and mechs.nical ana.l.ysis. The testi'ng progl'8111 in the 
project area of Morgan Beach consisted of visual a.nalysis, 
mechauical a.nal.ysis, natural moisture contents and unconfined 
compression tests • Typical test curves of borrow material are 
presented on Figures B2 through :B5, of the beach material at high 
and low water line on Figures :e6 and 'B1, and of foundation material 
at Morgan Beach on Figures :a8 through :BJ..O • A soil test S'UIIIID&l".Y is 
g1 ven on Figure :BJ..l. 

'XV - EVAWA!r!ON OF OFl!'-SHORE BORROW ~ 

:B9. GENERAL. The materials encountered during the exploration 
program were evaluated for suitability as beach fill borrow on the 
basis of medium diameter coefficients of sorting and skewness, and 
the percentage by' weight passing the No. 14o square mesh sieve. 
The suitable values of medium diameter ~), coefficient of sorting 
(so) and coe:f':ficient of skewness (Sk) were based on those found 
for sand on the shore between low and high water lines. Info:rmation 
:f'urn.ished by the Beach Erosion Board at a conference held a:f'ter the 
March 1962 tidal storm, notes that material finer than the No. 14o 
mesh sieve ( 0 .1 nm) will wash off the beach during placement or after 
several tidal cycles and that to offset this lioss the &mount of sand 
placed on the beach should be increased an amount equivalent to the 
percent by' volume passing the No. ll.,o mesh sieve of soil material 
sampled a:f'ter placement on the beach. 
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m.o. SAND FILL CRL!l!ERIA. In order to evaluate the suitability 
of the potential borrow material, criteria were established based 
on the medium diameter and coef'i'icients of sorting and skewness of 
the material found on the existing beach. The medium diameter ( Md) 
is the mid value of the particle diameters in millimeters so that 
50 percent of the total weight of sample is composed of :particles 
of smaller diameter and 50 percent of larger diameter particles. 
The coefficient of sorting ( So), which illdicates the degree of 
sorting of the material, is a f'unction of the first quartile diameter 
(Ql) &1ld the third quartile diameter (Q3) expressed as the square 
root of Ql./Q3. The skewness, which indicates the symmetr.y- of the 
grain size distribution, is derived from Trask's formul.a: sk = 
Ql Q3/Mcf.· The material to be placed on the beach must have medium 
diameter, coef'i'icients of sorting and skewness of approximately' the 
same order of magnitude as those that exist on the beach. In addition, 
the placed material shall not have more than 20 percent by wight 
passing the 14o ll»3sh square sieve, as sampled in the borrow area. 
This latter limitation was arrived at as a matter of economics, 
considering the amount of overpumping which wouJ.d be required to com
:pensate for the loss of the fine grain soils and the practical 
consideration that sands with excessive amounts of silt will not stay 
on the beach du.ri.ng the pumping operations . 

Bl.l. LITTORAL MA!l'ERIALS. Soil samples of the bottom and beach 
mterials were taken by the u. s. A:r:rrJ::r Corps of Engineers in Baritan
Sand;y Hook Bays in 1957 and again in 1962 after the severe March stor.rn. 
The soil characteristics for the samples taken from the beach at high 
water a.nd low water lines in 1957 are shown on Table m. and Figures B6 
and 1!f(. Sim1lar val'tles were obtained for the 1962 samples except for 
those in the Morgan Beach area where the medium diameter was 8 .o mm 
(a gravel soil), & result of filling operations and segregation of soil 
due to beach erosion processes. 

Bl2. OFJ.i'SHORE BORROW A.REAS • The first considered aligrJ:ment of 
the borrow area, approximately' 5,000 feet offshore, was investigated in 
1957 by five wash boriDgs with drive samples taken at irregular 
intervals, usuall.y at cl::uiLnges in strata. The location of these 
explorations is shown on Figure 10 of the main part of this design 
memorandum. The soil profile in this area, shown on Figure Bl, is 
generally unsuitable gray silt and clay with little to no sand. The 
alignment of the borrow area was shi:f'ted shoreward to approximately 
1, 500 feet offshore. This area was investigated with 11 drill holes 
in which continuous drive samples were obtained. The location of these 
explorations is indicated on Figure 10 of the main part of this design 
memorandum. The probable soil pro:f'ile is shown on Figure m.. The 
material f'ram the westerly' end of the projeet off Morgan Beach (Station 
0 + 00) to the area off Knollcro:rt in the vicinity of the Madison Township 
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sewage disposal plant (station 8o + 00) 'WBB f'olmd to be unsuitable 
silt and clay similar to the material along the borrow line at 5,000 
f'eet o:ttsho:re • Small isolated pockets of' discontinuous lenses of' 
suitable sand as shown on Figure Bl were found close to the sur.f'ace 
of' the ba7 bottom, but they are considered too small and spotty f'or 
an economical, e:tticient dredging operation. A typical grain size 
distribtrtion of' these unsuitable soils are shown in Figure B2. 

Sample 
Location Date 

Bef'e:rence 
F.f.gu:re 

Medium 
diameter 
diameter 

Md 
(mm) 

m:.ACB: AREA - Morgan Beach to Matall&U Point 

Highwater 
Low water 

1957 
1957 

:a6 
B7 

0.34-1.50 
0.24-0.33 

:BOROOW AREA - Knollcroi"t - Matawan Area 
Silty Sam! (SP·SM) 

1962 
1962 

B3 
:a4 

O.l2-0.4o 
0.20-0.50 

Sand Cbaraoteristics 

Coefficients of' 
sorting skewness 
So Sk 

v OJ.]Q3 Ql Q~2 

3·5-8.4 
1.37-3·87 

1.4o-2.00 
1.30-2.10 

1.22-3.13 
0.84-7.68 

0.50-1.10 
0.50-2.00 

:eo:n:oow AREA - Chingarora Creek to Conaskon.k Point 
Sand (SP) 1962 B5 0.35-o.So 1.20-3.00 1.10-2.8o 

Bl3· :raroLWB.Oli'l' - MN:UWAN' AREA. This borrow area is located 
from K'nollcro:f't (Station 8o + 00) to Matawan Point (Station 158 + 50). 
As shown ·by log of drill holes· 30 to 33 on Figure Bl, sa.niey' material 
is obtainable by dredging with the exception of' the area around drill 
hole 34. Because the soils are stratified, pockets of' clay-silt and 
silty sands w:Ul occur. The silty sands, while. not being th,e most 
desirable, are satisfactory f'or beaeh f'111. The soils deeper than 18 
f'eet below mean law water a:re generaJ.ly a medium to f'iDe (predominately 
f'ine) sand w:Lth only minor amounts of' silt. A typical grain size 
distribution for the upper silty sand is shown on Figure B3. The 
medium. diameter, and coe:tticients of' skewness and sorting a:re shown 
1n Table Bl. A typical grain size distribution f'or the deeper sands 
is shown on Figure :a4. The medium. diameters, and coef'f'icients of' 
skewness and sorting are shown in Table m. 

m4. KEYPOR:r AREA. The soil material continues to improve in 
characteristics on the easterly side of the inlet bay to Matawan 
Creek from Chingarora Creek to Conaskonk Point. The material is a 
tan coarse to f'1ne sand, v:t.th occasional traces of' silt, as shown by 
the log o:f' the drill holes 8, 35 and 36 on Figure :Sl. A typical 
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gradation curre is shown on Figure B5 and the medium diameter, 
coe:f'ficients of sorting and slrawness are g:!;ven in Table m.. 

Bl5 • SUITABILITY OF MAT.ERIAI.8. An a.nalysis of the soil 
characteristics· show that the material on the beach at the low 
water line has finer Plrticles, less sorting ot Plrticle and a 
largerdistribution of p~.rticle sizes than the material found at the 
high water line. This is due in ~ most p:~.rt to the wash action 
of the d.a1ly tides on upland materials. The material in Chingarora 
borrow area is coarser than those in the Khollcrott borrow area. 
Both borrow area materials satisfy' the lower range of soil 
characteristics found on the beach. These materials more 
adequately meet the characteristics of the low water beach material. 
Therefore, to provide tor the loss of the finer materials from the 
highwater to the low water levels, overpumping of the required 
~tities is provided. 

m.6. DREIDGING OPERATIONS. For econ~ in dredging costs, the 
area proposed for borrow is that section of the bay lying about 
1,500 feet .offshore between Knollcrott· (Station 8o + 00) and 
Matawan Point (Station 158 + 50) • The borrow area size and align
ment with access chat~nels are shown on Figure 10 ot the main Plrt 
of the design memorandum. The dredging plant would commence 
opposite IQlollcro:t't (Station 8o + 00) and progress in an easterly 
direction and the dredged material would be placed on the beach in 
a ;resterly direction toward Morgan Beach. The extension of the pipe
line v1ll progress wstward as each beach section is completed. 
When the sand till to Morgan Beach is completed, the pipeline will 
be transferred to Khollcro:rt (station 8o + 00). Filling o:peration 
w:1ll start 1n an easterly direction ,PUt Matawan Point (Station 158 + 
50) and the floating plant will also progress 1n an easterly d1rection. 

B17. During the placement 1n the westerly section (Station 
0 + 00) to Station 8o + 00), it is estimated that the borrow area 
required would be approximately 4oo feet wide and 1, 650 teet long M' 
sand is dredged to 30 f'eet below mean low water or 1, 46o feet long 
if sand 1s dredged to 4o feet below mean· lOW" water. The dredging 
depth dep~Ulds on type of dredging equi);lllent used. These figures 
allow for an estimated 20 percent wastage of unsuitable silt and clay 
material. The borrow area for the next wsterly section (Station 
8o + 00 to station 126 + 00) could be reduced to 150 foot width and 
then increased to 200 feet tor the remainder ot the improvement. 

m.B. The other borrow area that was considered is offshore from 
Union Beach from Chingarora Creek to Conasironk Point as shown on 
Figure 10 of the main part of the design memorandum. The area offers 
a mre suitable coarse sand (Table Bl) with much less wastage because 
of the absence o:r unsuitable layers of silt and clay. The disadvantage 
in using this borrow area 1s that it is approx:Lmately 5, 000 feet east 
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of Matawan Point, the easterly end of the project. To pump the 
material from this borrow area along the project from Matawan Point 
at the easterly end to Morgan Beach at the westerly end would 
require a pipeline from 5,000 to 21,000 feet vith an average of 
over 10, 000 feet. This pumping distance would require one and 
possibly two booster pumps vith resulting increase in dredging 
costs. 

V - LEVEE DESIGN - MORlAN BEACH 

Bl9. GENERAL. The area of' the hurricane protection at 
Morgan Beach is situated at the westerly end of the project. It 
is just north of New Jersey State Highway- No. 35. This section 
of the highway and the bridge over the Cheesequake Creek was con
structed in the 1940's. The area in which the highway was constructed, 
was dredged to an approximi:l.te elevation of 4o feet below mean sea 
level and backfilled bydra.ulically with sand from the bay. The 
poor material was removed and replaced in order to minimize the 
stability problems for the high earth road embankment fill and to 
reduce the settlement. 

B20. SUilSURFACE EXPLORA!t'IONS • Soil explorations were made 
at the site of the levee in June 1963. The location 'and logs of 
the four drill holes, DH 47-, 1!-8, 51 and 52, are shown on,Figure llA. 
of the main part of the design memorand1.1r.1. The first two holes 
1rere carried to depths of 25 feet and 4o feet and the last two 
holes to depths of' 70 and So feet. Continuous three inch drive 
samples were obtained together with undisturbed samples . 

B21. FClU'.ND.A!!'ION CONDITIONS. The material encountered can 
be generally classified as follows: 

0 - 8 feet 
8 - 75 feet 

75 feet 

SAND, probably h:ydra.ulic fill 
Dark Grey Clayey SILT, trace fine sand. 
Sand 

The soil layer from 8 - 75 feet is a very sof't, highly sensitive 
clayey silt. There was considerable dif':f'iculty in obtaining t:ruly 
undisturbed samples because of the highly sensitive nature of this 
layer. This condition is typical of fine grained marine deposits. 
The laboratory tests, discussed in paragraph B8, on this layer have 
therefore been subject to engineering evaluation of their validity. 
Because the samples were disturbed, the shear strength values 
d.eter.mined from unconfined compression test and the consolidation 
characteristics were evaluated as to their validity prior to their 
use in the levee analysis . 

B22. LEVEE AND POU.NDMION DESIGN. The levee is to be con
st:ructed to elevation 15 feet above mean sea level with a 25 foot 
top width and with 1 on 3 side slopes. The existing surface 
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elevation is 6 feet above mean sea level. The service road adjacent 
to New Jersey Route No. 35 will be raised to elevation 15.0 feet above 
mean sea level to function as a closure levee to high ground. In the 
initial design the area on the land side of the levee was to be cut 
to about 2 feet to elevation 4 feet above mean sea level for drainage. 
It was determined from a stability analya is using a shear strength 
of 0.2 kips per square foot for the clayey silt layer that the em
bankment would be unstable. The drainage swa.le was eliminated and 
a two foot berm was included to an elevation of 8 feet above mean sea 
level to act as a counter balance to overturning forces . Th.e shear 
and stability analysis for this section is presented on Figure Bl2. 
Because the section is not stable without the benn, the construction 
procedures must assure the placement of the berm section prior to the 
buildup of the levee. S.:),.ope control sta.kes, piezometers and a settle
ment plate will be used in the construction to insure complete stability 
of this section. With respect to settlement, computations presented 
on Figures 13 to 16 show that an ultimate settlement of 2.4 feet will 
occur in approximately 50 years. The anticipated time settlement curve 
is shown on Figure 16. 

B23. Because of the settlement, maintenance fill will be required:' 
Based on a permissible six inch loweririg of tb.e' iirotection elevation 
to 14.5 feet above mean sea level, it is anticipated that the levee will 
have to be raised a total of 3 to 4 times during the 50 year life of 
the project. The service road embankment will have similar settlement 
conditions. Based on a permissible three inch lowering of the road 
em.banlsment both for flood reasons and vehicular safety, the embankment 
will have to be raised, road resurfaced, and appurtenances adjusted 5 
to 6 times during the life of the project. 

B24. ]}4BA.NEMENT DESIGN. Because of the thin layer of sandy soil 
lying on a deep layer of critical clayey silt overlying a saney base, 
and the type of borrow material within a reasonable distance, a complete 
cutoff against seepage through the foundation was not feasible. \There
fore in order not to disturb the stability conditions of the existing 
foundation, and utilize the available borrow, an inspection trench is 
provided through the berm. material and two feet into the existing sand 
layer. A center core of impervious material is provided from the bottom 
of the inspection trench through the berm to the top of the levee. 
Figure 9A of the main part of the design memorandum. Considering the 
duration of high water, the length of seepage path and the permeability 
of the remaining thin layer of sand below the cutoff and above the 
clayey silt~ it is considered that the seepage is reduced to a tolerable 
amount that can be accommodated in the interior drainage design. Be
cause of the detrimental heaving characteristics of an impervious core 
under the road surface and because of the width of the embankment, the 
impervious core was offset to the protected side of the road embankment. 
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B25. PEmEABILITY. The overlying sand layer in the levee 
area (parasraph B21) by visual inspection and comparison with 
tested samples is general.ly a fine to medium sand with varying 
amounts of ail t and some fine gravel. It is estimated that the 
material passing the 200 mesh sieve is in the order of 10 to 20 
percent. The gradation of this material and the amount of fines 
are indicatir;e of a fairly low permeability factor in the order 
of 0.1 x 10- em per second. On this basis, it is estimated that 
no sigc.ificant seepage would occur through the sand layer between 
the bottom of the levee core and the top of the underlying clay 
silt. Therefore no special provisions were considered necessary 
in the design of the embankment or the interior drainage facilities. 

B26. LAND BORROW. An investigation was made of all sources 
of borrow material to detennine the availability of a unifom 
material with su:f'ficient strength and impermeability for the 
construction of the levee. However, within a reasonable distance 
of the project-, soils are the result of marine and fluvial 
deposition. These soils are highly sorted and stratified and 
~ in character from clay to unifom sand deposits . Glacial 
soils were found north of Perth Amboy, but there are no available 
borrow pits because the area is highly' developed. The investi
gated borrow areas with suitable material are contained in the 
following paragraphs • 

B27. MANZO .ASPHALT PLANT PIT. The borrow pit is located on 
the South Amboy Road between Eraston and Old Bridge (Figure B17) • 
This pit contains su:f'ficient impervious and random material. The 
impervious soil is a silt and clay with a plasticity index of 
from 15 to 20. The random material is a uniform medium to fine 
sand with a trace of silt. 

B28. GA.RDEJ.'{ STA!rE PARKWAY PIT. This borrow pit is located 
along the Garden State Parkway between Morgan and Ernston 
(Figure B17). The pit vas probably used as fill for the Garden 
State Parkway. It contains an a.bundan:i; supply of random material. 
The soil is a medium to fine sand with a trace of silt. 

B29. SAVITSKY BROS. PIT. This borrow area is located just 
off Route 35 at Morgan (Figure Bl7). The pit contains a su:f'ficient 
amount of sand and a very limited supply of impervious soil. 
Therefore, the pit can only be used for random material. The pit 
operator advised of other areas that contained impervious soils, 
however, the location vas not determined. 

B30. OSCHWALD BUCR YARD PIT. This borrow area in Madison 
contains suitable impervious soil consisting of clay and silt in 
adequate quantities (Figure B17) • 
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B31. ROUTES 4 AND 9 BORROW PIT. -This borrow a:rea is located 
at the :Lntersection of Routes 4 and 9 (Figure m 7), just above the 
Cheese quake C:reek swamp. This borrow a:rea is a l.arge, appa.:rently 
abandoned sand pit. This material. would be suitable for random 
borrow. 
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RARITAN BAY AND SANDY HOOK, NEW JERSEY 
BEACH EROSION AND JIDRRICANE PROJEJJTS 

nESIGN MFl,fORANDUM NC.. I 
MADISON AND MATAWAN TOWNSHIPS 

APPENDIX C - INTERIOR DRAINAG~ DE..SIGN 

I - GF.:NER.AL 

C-1. BASIS OF DESIGN FOR INTERIOR DRAINAGE: The basis of design 
is generally in accord with Preliminary Manuscript, Part CXIV Chapter 
10, Interior Drainage, of the Engineering Manual, Civil Works. The 
drainage works of the considered plan are shown on Figures 3, 4 and 7 of 
the main body. · 

C-2. In general, continuous Swales or ditches d.rair,ing directly 
or through pending al"ea to culverts will provide for the passage of run
off from the interior areas through the hurricane improvement works. 
To prevent ba.ckflood.ing from Raritan Ba.y, the outlet culverts will be 
provided with automatic drainage gates (A.D.) and sluice gates to assure 
for positive closure in case the A.D. gates are lodged open during flood 
tides. 

II - .RUNOFF DETER·1INMION CRITERIA 

C-3· INTERIOR DRAINAGE RUNOFF: The runoff from the interior 
drainage areas was determined by the rational method using the formula 
Q = CIA, where Q equals runoff in cubic feet per second, c equals 
coefficient of runoff, I equals intensity of rainfall in inches per 
hour for the concentration time of the area and A equals area of 
interior drainage in acres. 

c-4. DRAINAGE AREAS: The limit of the interior drainage areas 
1;rere determined from topographic maps to a. scale of 1 inch equals 200 
feet, Figure Cl a.nd 1 inch equals 1,000 feet, Figure C2. 

C-5. RUNOFF COEFFICIENTS. A weighted value of perviousness was 
developed for each sub area. The pervious values used were 0. 90 for 
watertight roof and concrete surfaces, 0.70 for macadam pavements, 
0.10 to 0.30 for pervious soils with turf and 0.30 to 0.50 for im
pervious soils with turf. 

c-6. RAINFALL INTENSITY. The rainfall intensity curve used for 
the design of the interior drainage works in conformance with good 
engineering practice is the 10 year frequency curve. The lO year rain
fall frequency curve applicable to the area. o:f improvement, is shown 
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in Technical Paper No. 25, Rainfall Inte~sity-Duration Frequency Curves 
published by the U. S. Department of Commerce. The curve developed for 
Sandy Hook, New Jersey was used for the project area. 

C-7. CONCENTIWI'ION TJME. The time of concentration was detennined 
by assuming that the runoff would travel through each drainage area in 
same combination of overland, swale or pipe flow. The time for the over
land flow was detennined in accordance with the Engineering Manual for 
Military Construction, Part XIII, Chapter 1, dated June 1955, Surface 
Drainage Facilities for Airfields. The time of flow in swales in the 
drainage area was determined with an initial velocity of 2 feet per 
second and a final velocity based on the ground slope, an "n" equal to 
.050, side slopes of 1 on 10 and the length of swale. 

III - DESIGN CRITERIA FOR OUTLET CULVERI'S 

C -8. CULVER!' CRITERIA. The lzydraulic computations for the culverts 
were made in accordance with the Engineering Manual for Civil Works 
construction, Part CXVI, Chapter 2 dated 2 February 1963, Hydraulic 
Design, Reservoir Outlet Structures. The culverts were designed to dis
charge runoff from the 10 year rainfall against the spring tide, 
elevation 3.6 feet above mean sea level. Hydraulic computations dis
closed that a slight increase in elevation of pending at the culvert 
inlets, would discharge the runoff 100 year frequency rainfall against 
the spring tide of 3.6 feet above mean sea. level. (Computation C-2). 

C-9. .The energy head losses assumed in the computation are as 
follows: 

Typ~ of Enerror Loss 

Fric· ... ion n = .013 concrete 
n = .035.swa1es & ditches 

Entrance 

Manholes 

Trash Racks 

Automatic Gates 

Exit 

C-2 

Co,:;ff'j.c:i.c:nt (K) in 
tP.:':1:1S 0~' V•:llocity Her>r~ (.·r2) 

2rc 

2gl 
cz-R 

O.lQ 

0.15 

0.10 

1.00 

... -,"'·-------'-



TV - mERIOR DRAINAGE DESIGN 

C-10. MORGAN BEACH AREA. The interior d.ra.i.nage at the Morgan 
Bea.ch area that is intercepted by the proposed Hurricane protection 
works at elevation 15 .o above mean sea level is 19.4 acres (Fig. C-1). 
The area is developed as a residential area. Runoff' from the d.ra.i.nage 
area reaches Raritan Be¥ by overland now. The d.ra.i.nage works that 
will be required with the protection works consists of a 24 inch 
culvert, Autana.tic Drainage and Sluice gate. The culvert will d.is
cha.rge against the spring tide of 3.6 feet above mean sea level. The 
10 year runoff of 10.5 c.f.s. with a water surface elevation of 4.4o 
feet above mean sea level at the cuJ. vert entrance and the 100 year 
runoff of 15.0 c. f. s. with water surface elevation of 4. 96 feet above 
mean sea level. Comp1Itation C-1, C-2. 

C-11. MABGAREJJ.1 CREEK AREA. The interior drainage at the 
Margaret Creek area that is intercepted by the proposed beach fill at 
elevation 5 • 5 feet above mean sea level is 44o acres, Figure C2, a.t 
present, a 24 inch corrugated metal pipe passes the flcrws of Margaret 
Creek through the existing beach area into Fla.rita.n J3a¥. Computations 
indicate that a 48 inch pipe would be required to discharge the 10 
year runoff of 62 c. f. s • against the spring tide of 3. 6 feet above 
mean sea level with a water surface elevation of 4.28 feet msl at the 
culvert entrance and the 100 year runoff of 89 c. f. s • w1 th a water 
surface elevation of 5 .o feet above mean sea. level. Computation C-1, 
C-2. However an exis"J:;ing swamp area through which Margaret Creek 
flows between the beach and New Jersey Route 35 is capable of storing 
the entire design storm ru110ff without spillage over the top of the 
proposed beach fill at elevation 5.5 mean sea. level. Therefore the 
existing 24 inch culvert is considered adequate a.nd is extended 
through the proposed beach fill section. If the swamp area. is 
reclaimed in the future, the size of the culvert should be increased 
at this location. 
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C<::m'UTATION C-1 - DR.IITNAGE AREAS - HIJNOFF FAOroES 

Runoff Time of Iein:fall 

Location Area 
Area Coefficient Concentration Intensity Q = ClA Frequency 

(acresJ _. "C" (minutes) inches/hour (cfs) (Years) 

Morgan Beach A 19.4 

44o 
44o 

0.20 30 

146 
146 

2.7 
3-9 
1.2 

10.5 
15.0 
62.0b 
89.0b 

10 
100 
10 

100 
Margaret Creek Ba 0.20 

0.20 

n 
.1::-

1.7 

a - Runoff From Area "B" vas computed by the Snyder Synthetic Unit Hydrograph Method 
Using average coefficients of Ct = 2.0 and 64o Cp = 4oo. 

b - Without SWamp pondage. 

CCMPUTATION C-2 - DESIGN OF INl'ERIOR DRAINAGE CONDUITS 

Invert DISCHA.OOES 
Elevation v2/ 

Size Length Upper Lower Diff. Slope HEAD LOSSES == K 2g Coeff. 
Water Diff. Avail- Be-

Area (in.) (ft.) (ft. mal) (ft.) (ft.) Ent. Frict. other Exit Total 11C11 
Area Surface Head able quire 

(sq.ft.) Ent. Exit (ft.) (ofs) (cfs) 

A 

B 

24 

48 

95 

36o 

3.0 2.5 0.5 .0051 0.5 2.17 

0.5 0.42 

0.1 1.0 

1 .. o 

3-77 0.51 

1.92 .72 

3.14 4Jro 
4.96 

12.56 4.28 
5.0 

3.6o 
3.6o 
3.6o 
3.6o 

0.90 
1.36 

.68 
1.4 

12.2 
15.0 
62 
89 

10.5 
15.0 
62 
89 
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BAm!J!AN BAY AND SANDY HOOK BAY, NEW YORK 
BEACH EBOSIOlf AND HURRICABE PROJ'JOOT 

GEREBAL DESIGN MEMORANDUM NO. 1 
MADISON Arm MATAWAN TOWNSHIPS 

APPENDIX D - COST l!lS'l'IMA!rES, ~ AND ALLOCATIONS 

Dl. BASIS OF COST ESTIM.M'ES. The detailed cost estimates :for 
shore and hurricane protection, based on Jul.y 1963 price levels, are 
broken down into six shore sections as. shown in the detail plans, 
Figtll."e 2 through 9A o:f the main boCcy' o:f this design memorandum. The 
cuantities are based on these plans which were developed in accordance 
with the authorizing document :for current prevailing conditions as 
shown by the 1963 field s~y. The unit prices were developed on 
the basis that construction procedure and schedule will be as herein 
noted, that the sand :fill will be obtained by dre~ trom offshore 
areas 1n the Bari tan l3ay and that the other fill will be obtained 
from. ~land sources as discussed 1n Appendix B. 

D2. CONS'l.'liJCTION PliOCEDO'RE. Because o:f the location o:f the off
shore boX'l"'W areas 1n order to obtain suitable sand fill, a 16 inch 
hydraulic dredge or larger will be used. The dredg.tng operations 
will start at the west end of' the borrow area, located o:f:fshore of' 
Seidler's Beach. The placement will start with the blu:f'f' protection 
at Laurence Harbor and move westward to Morgan :Beach. An extra 
quantity o:f b;vdraulic fill will be stock piled at Morgan Beach so 
that it can be wrapped around the bayside of' the north end of the 
levee. The placement vou.l.d then start at Seidler's :Beach and move 
eastward to past Matawan Point to eastward te:rminus of' the work. r:r 
contractor elects to take advantage o:f better dredg.tng conditions by 
the per:fonna.nce of the work 1n a shorter period, a second dredge 
couJ.d start placement of the beach fill at Cliffwood Beach, starting 
at Whale Creek and m.ov:tng eastward to the end o:f the project, past 
Matawan Point. 

D3. The dre~ operation will require a minim'lml of tme 16 
inch b.ydra.ulic dredBe :for a period o:f more tban eleven months • How
ever, a second dredge coul.d be used effectively if it becomes 
necessar:r to cut down the construction time. In order to place the 
required amount o:f material along the beach, to minimize the place
ment of' tmde:rwater fill and to meet the placement slopes obtainable 
with hydraulic dredge without mechanical placement, the design 
sections are squeezed so tbat an equivalent amount o:f material is 
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plAced on the shore. Then, the material., 'UD.der wave aotion, woul.d 
eveD:tuaJ.l;r be :moved until the resul tan:t section approaches the design 
section. 

Dlf.. Sl!Dl!rON ADJUSTME'.N'l' FOR RlDPAULIC FILL. The following 
method was devised to obtai:D. an equi'V8J.ent squeezed section for place
ment of ~io fill when aotU&l hydraulic :r:uJ. slopes obtainable 
from. the utilized hydraulic drec.'!ge are steeper than the design slope. 
The a,dJws1meD:t vas developed 1D two parts, each of which adds or 
8\lbtraots from. the design bem width of "LJ'. The adJusted areas have 
been transposed in:to linear lengths to fom a simplified table giving 
the total bem widths based on the hydraulic slope obtaiD&ble with the 
qdraulio drec.'!ge being used. 

D5. The first adjustment is necessary to obtain a. placement 
section equivalent to the design section by' increasing the bem width 
and modi:t)ing the slope so that area taken from offshore is placed 
shoreward at bem. 

L W: r- ; .. ,. , 1 

Equivalent Area ---~ 

Ex:iating Profile 

This adJustment is expressed in te:nns of the increased bem Yidth "Wi, 
to the desigD. bem 'Width "L" for a vertical height "R" from. top of 
bem to i:D.tersection of design slope "S" with the e:x:isting ground. 
Then: 

w: = 20R ~ Sli _ R (20 - S} 
l 2 - 2 

The design. bem width "L" varies from a m1n1mnm of 25 feet for hurricane 
and bluff protection to a ID&Xi:mum of 100 feet for beach protection. 

D6. The second adjustment is necessar;y to obtain an equivalent 
area to allOW' for a one foot overptml.ping tolerance from the land side 
edge of bem to the intersection with e:x:isti.Dg ground. This allowance 
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1[ 

20 

Equ:tvalent Area 

At = L+W1 + (R+l) S = .!::. ! (11+1) 

-srgn section 
placement section 

pay section 

A y = L+W1 + S (H+l) 
R+l 

= -~L=--+...,w~""",...___ + s 
H+i 

D7. A typical e.xample follows: 

GIV'EN: - STATION 
II= 
L = 
s = 

'l".B.EN: 

24 + 00 
12.9 :teet 
45 feet 
12:1 (for dredge) 

12.9 (20 - 12} 
2 

= 51.6 use 

.6 y = -~4~5~+~52-=--- + 12 = 12.9 + 1 

Total AdJustment 
Design Berm Width (L) 
Total contract Berm Width 

+ 52.0 feet 

- 19.0 feet 

+ 33.0 feet 
+ 45.0 feet 
+ 78.0 feet 

D8. The total adjusted minimt:lm berm width shall be not less tban 
25 feet for hurricane and bluff protection and 100 feet for beach 
protection. The adjusted bem widths computed in accordance with the 
foregoing are shown on Figure l.2 of the main bod;r of the design 
memo:rand'Um.. 

D9. After placement of the sand fill at Morgan Beach, the levee 
construction would be started by' placing the berm to elevation 8 feet 
above mean sea level with compacted land borrow, from the sand fill to 
tbe v:f..cinity of the serv:f..ce road on the north side of New Jersey 
Route No. 35. Then an inspection trench would be excavated through 
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:the berm and into the origina.l ground ,to :penn::Lt the placement of the 
impervious core and the construction of the levee to dimensions 
shown on Figure 9A of the main boey of the Design Memorandum. The 
construction of the road embankm.ent between the levee and high 
ground to complete the closure and construction o:r. the service road 
and Cli:f':f'Wood Wa;y will be done during the off season months to 
minimize the effect on business and recreational facilities. Interior 
c1rainage f'acili ties and f'ill around buildings will be phased w1 th 
the placement of the embankment. Top soil and seeding and planting 
of beach grass will be phased with completion of levees and road 
em.bankment. Interior drainage through the sand fill will be phased 
w1 th placement of the sand fill. 

DlO. COETmCTION scm:Dl1LE. The time schedllle for construction 
is based on the ability of' local interests to per:f'om the necessa:r:r 
items of local cooperatio1}1 principall:y' the acquisition of lands, 
easements and rights-o:f'-way and the provision of' a cash contribuhion; 
and the foregoing construction procedure. 

Feature of' Work - Date· 

Submit & approve Design Memorandum 
(25 Jul.y' - 1 Aug.) 

SUbmit & approve Plans & Specifications 
(1 - 15 Aug.) 

Becei ve Lands, Easements ·& Rights of' W~ 
(15 Aug.) 

Beceive Cash Contribution (15 Aug.) 
Advertise and open bids (15 Aug. - 12 Sept.) 
Obtain Bid Bonds & Prepare contract 

(12 Sept. - 25 Sept e) 
Aw.rd Contract a;nd.·co~I~~~:~ence work 

(25 Sept. - 15 Oct.) 
Start a.nd complete contract 

(15 oct. - 15 oct.) 

Calender Years 

J A S 0 N D J F M AM J J A:S 0 N 

·'I 

Dll. DE'l'AILED EST'IMATES OF COST. The detailed est:lJDates have been 
prepared by work feature, by shore section, by protection purpose, a.nd 
by townships to facilitate allocation of' costs to Federal and non
Federal interests a.s follows. Table Dl presents the latest approved 
estimate (P.B3). Table D2 presents the detail estimate of' cost f'or the 
authorized project in Mad.ison and Mata'Watl Townships. TS.ble D3 presents 
the detail estimate of a single purpose beach erosion project in 
Madison and Matawan Townships. Table D4 presents the detail estimate of' 

D-4 



se:para.ble cost ot hurricane protection tor Morgan Beach. These costs 
are in addition to the cost of shore protection given in Table D3 
for Morgan Beach. Table D5 presents the detail breakdown of the unit 
price of dredging and placing sand on the beach. Table D6 presents 
the distribution of preauthorization study not included in the 
construction costs. 

Dl2. StNQRY. The total estimated first cost of the improvement 
for Madison and Matawan townships is $1.,356,010 of which $1,071,485 
is for beach fill, $157,4oo for levee and aJ?PU,rtenant work, $127,125 
for lands, easements and rigb.ts-of-wa.y. The cost ot preauthorization 
study is $18,000. A breakdown smmna.r:r of these costs by shore seg
ments is given in Table D7. 

II. ALLOC.A!l'!ON AND APPORriONMENT OF FIR3T COSTS AND ANNUAL CHAimS 

Dl3. ALLOC.A!l'!ON - FimT COSTS • All costs are allocable to only 
shore protection in all sections of the work except at Morgan Beach 
where it is allocable to shore and hurricane protection. The method 
ot cost allocation for distributing the cost between shore and 
hurricane protection is separable costs - remaining benefits method. 
In this method, each purpose should provide enougb. benefits t9 carry 
at least the se:para.ble cost of including it in the project, no purpose 
should carr:r costs in excess of benefits that it produces or in 
excess of the cost of an alternative method of providing purpose, and 
all purposes share equa.lly" in the joint costs. 

Dl4. The breakdown of the total estimated cost of the multiple 
purpose project at Morgan Beach is given in Table D8. This table 
shows the separable costs for work which is to be used exclusively 
for one purpose project and the remaining joint costs for work Which 
will be utilized for more than one project purpose. ----------------

Dl5. ALLOCATION - ANNUAL CliA.OOES. The estimates of annual charges 
are based on an interest rate of three percent. Since initial work 
would require less than tvo years to complete, no interest w.s charged 
during construction. AJnortization is based on a. use:f'u.l life of 50 
years • The charges also include the annua.l costs of periodic beach 
replenishment and maintenance of hurrica.ne protection works . 

Dl6. Estimates of a.nnua.l maintenance for the hurrica.ne and shore 
protection provide for restoration of dike and road emba.:nkment to 
compensate for settlement, for repair of the sand fill due to the wind 
and water and other reasons, and for maintenance and operation of 
dra.ins.ge facilities • The brea.kl.iaWB estimate o:f the annual cost of 
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maintenance for Madison and Matawan Townships is contaizlEjd in Table 
,D9. For cost allocation purposes at Morgan Beach, the annual cost of' 
beach :replenishment has been taken as a joint cost and the hurricane 
project maintenance as a separable cost of' that f'lmction. 

Dl7. ALLOCATION TO PURPOSES. The allocation of' joint costs 
bet-ween purposes :tor Morgan Beach is given in Table DlO. The BUII!Illa1:'Y 
of' the allocation to purposes for the entire project is given in 
Table Dll. 

Dl8. APPOR!'IO:NMENT :BE.'rWEEN F.EDERAL AND NON FEDERAL INl'ERESTS • 
The apportionment of' project costs between Federal and non Federal 
interests is based on the current Federal laws and policies governing 
apportionment of' costs of' beach erosion control {shore protection) and 
hurricane protection improvement as described in paragraph 7l of' the 
main part of this design memorandum. 

Dl9. APPORriO:NMEI:QT OF FIRST COST. The shore ownership for 
areas included in the project, are given in Table Dl2. Details of 
the apportionment of' the first cost of shore protection is given in 
Table Dl3. 

D:20. The apportionment of' the cost of hurricane protection is as 
described in pa.ragraph 74 of the main part of' this design memorandum. 
The apportionment of cost for, hurricane protection at Morgan Beach is 
given in Table Dl4. 

D2.1. A Su:n:ana.I"Y' of' the apportionment of' first cost for shore and 
hurricane protection as heretofore developed is given in Table Dl5. 

D22. ANNUAL CHA.BaES. Separate estimates of the annual charges 
:tor shore protection and hurricane protection are given in Table Dl6. 
A S'I.'IImii8.l'Y" of' the annual charges are given in Table Dl7. 

III. ECONCMrC ANAL !SIS 

D23. ECONOMIC JUSTIFICA!l'ION. An economic analysis based on cost 
and benefit data presented in this design memorandum for the portion of 
the project in Madison and Matawan Townships, for each shore section, 
and for shore and hurricane protection is shown in Table Dl8. 
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TABLE Dl - PROJECT COffl' 
DIVISION APPROPRIATIOK TITl .. E 

PROJECT COST ESTIMATE ( PB-3 l North Atlantic Construction General 
DISTRICT 

CLASS real Protecti)n Projects 
(AMOUNTS JN THOUSA-NDS OF DOLLARS) New York Flood Contrul 

COST ESTIMATE: I-MOUNT Of" C!1ANGE 

COST ITEM H.l. 
ACCT. COI'\RENT HP;;£f~J<:) NO, 

(!) (2) (J) (4) (~) 

Total Cost 

01 ;t.ANDS 0 61.0 61.0 

02' ,RELOCATIONS 0 70.0 70.0 

10 BREAKWA'fERS AND SEAWALLS (Groins) 0 227.0 227.0 

11 L.l::VEES 0 1,342.0 1,342.0 

Madison Twp (141.0.) (141.0) 

of l(.,,.,.,,.hnru & E. Keansbur• (1.201.0) (1 201 O) 

17 iaEACH REPLENISHMENT 0 2,66o.o 2,66o.o 

Madison Twp (533.0) (533.0) 

Matawan Twp (114.0) (114.0) 

Borough of Union Beach (95.0) (95.0) 

Borough of Keansburg & E.Keansburg (1,?24.0) (1, ?24:o) 

(191+.0) (194.0) 
-

K!'lansburg 

_g9 PREAUTHORIZATION STUDIES 100 49.0 49.0 

____}.2_ ENGlliEERING & DESIGN 100 16(.0 16'(.0 

31 SUPERVISION & ADMINISTRATION 358.0 358.0 

Tal'AL COST 4934.0 4934.0 

,...,,_ 
HG FORM 

I MAY 5W 2202 (EM 11~2-101) EDITION OF 1 MAR IIS!J. MAY at:: U:SiiQ~ (Tr-.nduceot) 

PRlC£ 
TOTAL. LEVEL OTHIER 

(6) (7) r•> 

0 0 0 

0 0 0 

0 0 0 

0 - ()___ 0 

··- ~~~ 

0 0 0 

~ 

0 0 0 
~~~~ ~~ 

0 0 0 

0 0 0 

~-~ 

(PB-"1) 
PROJECT 0-'T£ PREP4REO 

Raritan Bay and Sandy Hook 5 Apr 63 
Bay, N. J. EFHCT<V£ DATE 1 Jul 62 

PAGE 1 OF 4 PAGES 

::10 
0~ JUSTJF'ICATIOH OF REVISION u,_ 
><i 
(9) (10) 

Authorization: F.C. Act of 1962 (H D 464/87/2} 

10 
Includes b.O t·or Mruiison_'l~ and 55.0 :ror 
Borough of Keansburg to E. Keansburg. 

0 For Borough of Keansburg & E. Keansburg 

0 For Borowm of Keansbur~ot & E. Keansburg 

0 

~,---~ 

0 

Reflects cost of prior worK com:pJ.et.en oy .lOCal. 

interests, of which 57.0 will be reimbursed by Gov't. 

00 
Financed under Gen. Invest. aytroErigtion. 
~Federal 4'3.0; Non-Fed Cash Con ri : .0. 

31 

1 



T~Dl- COST (PB-1) Cont'd. 
DIVISION APPROPRIATION TtTLE PROJ£C'r OAT£ PR£PAA:EC 

PROJECT COST ESTIMATE ( PB·3 l North ... t1ant1e Construction General Ra.ri tau Bay and Sandy Hook 5 Apr 63 
DISTRICT CLASS Bay, N.J. EFHCTI\Itf DATI!. 1 Ju]_ fl2 

(AMOUNT.$ lJY THOU!SA.NDS OF DOLLARS) New Yo:·k rrr~F);~~~<:~i~n Projects PAGt: 2 OF 4 PAGE:$ 

COST ESTIMATE AMOONT OF CHANGE so 
COST Hl. o"' ITEM PIIIUCfl "~ JU5TIP"ICATION OJ" REYISIOH 

AGCT. C:UJIIAitNT PJIIflYICHS TOTAL. 
l...lt'r'IEL 

OTHatlllll 

"i HO. 

(J) (1) (3) (4) (J) (4) (7) (IJ (t) (10) 

Total Cost Breakdown 4,934.0 4 934.0 0 0 0 2 

176.0 176.0 l¥ 
tFederal and Non-Federal shares revised to conform 

Total Federal Cost 'i 216.0 'i 140.0 0 3 to cost shari~ ~revisions of· R&B Act of 1962. 

1,718.0 1 794.0 -76.0 -76.0 ~ 
\Federal share of first cost excluding preautb. 

Total Non-Federal Cost 0 1 studies and Keansbura rei.nibursement vorlt. in-
ft.djust- Due To creased from 64.8'1> to 66.4i). l ment of Revisec 
freviow Cost 

Total ~on-Federal Cost TOTAL ~OJJi<lin! ShB.J1~ . *Represents difference~ in prcvio= true un.rounded! 
CASH CON'rRIEiilliON 1 450.0 1,526.0 -76.0 0 -76.0 estimate from the Drevioua estimate as rota'lded or I 

(82.0) (110.0 (-28.0 -16.0) (-12 0 
adju3ted t~ neerest 10,000 for construction 

~· BRE.t>J\WJ,T:c:RQ & SEA;.JALL3 f'p;;.-brr<><: 'Nn• <><:+1mA+'"" ""'"' rmmrl .. rl to nearest 
1,000, to enable easier computation based on I 

11 LEVEES Lm.o) { 350.0\ ( t21.0~ ( J21.0} ( 0 section oercentaaes as wor\c n-~~-~ ''~ L-

'? 
():) 17 BEACH REPLEIUSID-IENT (825.0) (880.0 1 (-55.0 1 -l.O) C-'54.o 

29 PREAUrHORIZATION STUDIES ( 6.0) ( 6.0 ( 0 \ 0 } ( 0 

10 ENGUqEERING & DESIGN ( 50.0} ( 56.0 1 (_ 6.0' - 5.0} (- 1.0 

'\1 SUPERVISION & AU~lNISTRATION (116 Q) (124.0' (- fLo' J] .Q) (- 9.0 

OTHER NON-FEDERAL COSTS 268.0 268.0 0 0 0 

01 LANDS AND DAMAGES ( 61.0) ( 61.0) I < o, > 0 ) ( 0 ) 

02 RELOCATIOnS ( 70.0) ( 70.0) i ( 0 ) o·J ( 0 ) 

17 BEACH REPLE!HS:f!l.lENT (Keansbur>d C1 r .o) (137 .o) ( 0 } 0 ) ( 0 ) 

Total Non-Federal Cost 1,718.0 1. 794 .o -76.0 0 -76.0 

--····- -
~H=A~O::II 2202 (EM 1 1~2~100 ... EOI'rlON OF I MAR '05,. llotA 'i .8.¥. I)Sfi:Q. (Tf'atulucenl) 
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TABLE Dl - CURHENr ProJECT COST ESTlMATE (PB-3) Cont'd. 
DIVISION APPROP~tAiiON TITLE PROJECT OAT£ PREPAR£0: 

PROJECT COST ESTIMATE ( PB-3) North Atlantic: Construction, General Raritan Bay and Sandy Hook 5 Apr 63 
OlSTRICi CLASS Bay, n. J. .E,,I:CTtVE DATE 1 Jul 62 roc:al Protecti)n Projects (AMOUNTS IN THOUSANDS OF DOLLARS) Ne\1 York r Fl noo f: -,nt. rn 1 PAGE 3 o• 1J PAGIES 

COST ES_'t!~~-T E AMOUNT OF CWAHGIE :io 
COST IT!:M Hl. PRICE 

0~ JUSTIF'tCATION 0, .RfV&SION 
ACCT~ CURRILNT Plltl!:'lnO~..S TQ'f AL OTH£ft. 

u,_ 
NO, 

I..E\#£1.. .. ; 
(I) (2) (J) (I) (<) (6) (1) (!) (9) (10) 

SUMMARY OF ESTIMATED PROJECT COSTS 

Federal Cost 

Corps of Engineers 3,216.0 3,140.0 /76.0 0 /76.0 3 # '--'---

U.S. Coast~ Guard - None 

Required Non-Federal Costs 

Cash Contribution 1,450.0 1,526.0 -76.0 0 -76.0 0 lll 
Other Costs 268.0 268.0 0 0 0 1 

Total Project Costs 

Federal and Required Non-Federal 11,934.0 4 .9)4 .0 0 0 0 2 

ffiasis of Estimete: 

Based on tr.e authorization est mat (Hii 464/1 17/2 OCE ransn.•t la1.) at M.v 1Q6o I I.Jri ~e levels inc lull i = ·-.. +'-~- :r;at.ion stnd1 "'" <'nRt.R """' 

he local work accOl:tPlished at Kean bur to be re lmtursed b the r il<"'<>ll'ed I aile na.tl> '"' r.i' 1 .Iul;y 1:)162, w1th minm•.rrumillng, end -.ctth 

iF'ederal ar.d Non-Federal shares revi lea ;o to the N> lt .,h.,,...i lu nrovi ions nf I t;h, 1 R!',H A -~ "'.,. 1 ah') r PT A7 /A...,l, \ f "'"A 1m '*"t f ,..,-r_,. ...,. " 
based on the cost sharinll' nrovlsion• of' :PL 826/34 

~---

-------- -------- ---~ 

; 

---- -
EHG FORW 
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'I'A'RT.F. 1 - ' cOST EST:IMATE l PB-1) cm,;t I a. 
DIVISION APPROPRIATION TtTt..E 

PROJECT COST ESTIMATE ( PB-3} North Atlantic Construction, General 
DiSTRICT CLASS 

(AMOUNTS 1N THOUSANDS OF DOLLARS) New York ~I~dP[g;{~~i~n Projects 
COST ESTIMATE Jo.MOUNT OF CHANGE 

COST JTE'-' Hl. 
ACCT* Cl)flii.AI.t"f'<IT P~I!:VIOLA TOTAL 

NO. 

(I) {0) 01 (4) m (6) 

CONTINGENCY ALLOWANCES 

Project StatU£\ ( 31 l>lar 63) Estimated Direct Canting 
Cost ... ~ Allow 

Completed 137 .o 137.0 0 

Uncompleted but Comcitted 0 0 0 

Not Yet Committed 4 223.0 3 675.0 548.0 

Total 4 36o.o ~ 812.0 548.0 

ICa) Status of Work Committed but Un omp: eted (a;n>l ox. 1o com lete) 

(b) Statue of Planning for Work Not Yet Committed (aourox. comnle 
Total Costs to Bal. to 

A.rtALYSI3 OF SUPV & A.I:f.!TI~ Cost .,- 0 1-6"'\ omplete 

(1) Total Contract Cost 4,092.0 0 4,092.0 

(2) Total H.L, Cost - - -
(3) Distr. 0/ll Rate for Contr. Work 1.9'.(, - -
(4) Distr. 0/H Rate for H.L. Work B.4<J, - -

~·-

(5) Direct Costs - Project Office - - -
6) Direct .Costs - Other Offices 230.0 0 0 

.7) District Overhead 128.0 3~4 124.3 

8) Area Overhead - - -
TarAL SUPV. & ADM ill 358.0 

:.....J ~ 
124.3 

~ -----
~HG I'OR" 
1 MAY ~U 2202 (E.M J 1~2~101) EOtTION OF 1 MA.R $1.. MAY at, U:liiD. (Ts..,aoh.rc~l) 

PRiCE 
l..EYEL 

OTHEM 

(1) (I) 

o~ng~ 

0 

0 

15 

14 

e) 

-·-- _.--

PAOJECT OATE PREPARED 

Raritan Bay and Sandy Hook 5 Apr 63 
Bay, N. J, EFFECTIVIE OATIE 1 Jul 62 

PAGE 4 01' 4 PAGES 

1" o:' JUSTIFICATION OF R£'111SI0N u ... 
"i 
(9) (10) 

-
, 

46 

-~-

a) Reflects 0/H on comple'.;ed portion of E&D 
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l!AllLE D-2 • DE'l!AI[.EI) BS'.T!JMATE fJJ!' COST • Am!!lllRIZED PB:\Jli1CT • !IAD:a!Oii Aim !W!AllAli TOii'IISitll'S (JULY 1963 PI!ICE LEVEra) 

tmrl! ~ 
1\CC'J!, r:ml DESCRIPl'IOI! ~ Pi!ICE COST 

110. NO. Q'!lAifl.':m' = (DOLLAl15) (DOLLAl15) 

MADISON 'l'OIIliallJl' 
17 llEACI{ llEl'LEliiSllME 

1. MOTPll Beach (14oo Fee-t - Beach II.Dii Rurri"""" PrateatiOil) ... MobiliZe.tion II.Dd. DemobiliZation Job IB 3,000 
b. Smld Fill. 247,500 c.y. .9J 22:2,750 
o. Beach grass 14,500 s.y. .15 2,175 
d. Pe"""""nt sign Job IB ~ 
e. SUbtotal 221,950 

2. I.AlJ'llE:IlCE HAROOR ( 3600 Feet - lllu:f'f l'l'otelttiotl) ... Mob111Ze.t1on and Den!ob111Zat1on Job 11,200 
b. C1ea.r:!.ng of site 2 Aol'l! 2(() 520 
o. Sand Fill. 207,6oo e6y. .9J 1.86,8llo 
d. lemov'1ng structures 6,000 s.t. 1.25 7,~oo 

2,925 s.t. .85 2, 9J .. Pe:rt:tl8nent sign Job LS 208,5~ t. Subtotal. 
3· SEIDIJ!R'S liEACII (2,200 Feet • Beach P:roteation) ... Mo'biliAtion and Den!obil1Ze.t1on Job IB 4,200 
b. sand Fill 79,000 o.y. .9:) 71,100 
o. Dl'll.ina(!e lina (24 1ncl1 ~ C.!!) 135 L.F. 10 1,350 
d. Timber bents 6 EA 45 270 .. l'lo"""""'nt sign Job IB 16,~ f. SUlltotal 

4. IC!IOLWllOli'r (2650 Feet - lllu:f'f Prateation) ... MObi11zs.t1on Olld Den!ob111zation Job LS 4,6oo 
b. Smld Fill. 87,300 o.y. .9J 78,570 
o. Pemo.nent sign Job LS 
d. Subtotal 

5· Subtotal. Beach Rep1en:isbmont 
G. Contingencies (15\11) 
7· SUlltotal 
8. Inspection, supsrviBion and adm:l.niJ!trs.tion (~) 
9· Engineering and design (3\11) 

10. Total - liEACII HlilPLENISllMEN 
11. tEVl!:l!1 

l. MOIIJAll llEACI! ( 510 feet) ... Mobilization and Den!obilization Job LS 1,500 
b. C<lll!Jll"'ted :F1J.l, Dnpervioua 3,542 o.y. 3.00 10,6oo 
o. C~d :F1J.l, Random 18,210 o.y, 1.75 31,900 
d. C~ Fill, Conmon 520 o.y. 1-75 900 
e. £teavat1on, COltllllOll 1,620 c.y. 1.00 1,620 
t. oraw1 Road Surfacing (Access M.) 156 s.y. 3·00 470 
g. 4" Top Soil and Seeding 4.0 Acres 24oo.oo 9,6oo 
h. Concrete 36 c.y. 8o.oo 2,88o 
i. Reinforcing steel 2,000 lbo. 0.16 320 
j. Portland c ..... nt 59 Bl!L 5·75 340 
k. 8" t/! CMP - 16 ~~ ;t ps.wd 53 Iii' 5.00 265 
1. 12" ~ CMP • 16 guago, J.. ps.wd 182 Iii' 6.00 1,09:) 
m. 24" ~ CMP • 16 guago, t ps.wd 250 LF 10.00 2,500 
n. 24" ¢AD gate 1 EA 6oo.oo 6oo 
o. 24" ~ Sluice Ge.te (Fluab Bottom) 1 EA 1500.00 1,500 
P• PA"'M gutter 68o Iii' 1.00 68o 
q. Steel grate and :t':r8me 1 EA 150.00 150 
r. C&tehbesin grate - :fr8ms 2 EA 100.00 200 .. Manhole ste101 17 EA 7-00 120 
t. SUbtotal Levee 67,235 
u. Contingencies 15\11 10 1~ .... SUlltotal 77, 
v. Inapsation, supervision and sdministrotion (~) 5,44o 
x. Engineering and design 2 340 
l.· TOl!AL ~ ~:roo 

.02 REtocATidi!S 
1. MOIIJAll liEACII ... Mobilization and Den!ob1l1Ze.tion Job IB 1,000 
b. Road Raising 

Ill Excavation. c._,n 225 c.y. 1,00 225 
2 Seleat l!e.terie.l 2,663 c.y. 1.75 4,660 
3 Compacted Fill, Ccmoon 5,310 c.y. 1.75 9,300 
4) New CUrbing 1,570 Iii' 3·50 5,500 
5) CUrbing to be remowd 410 Iii' 3.00 1,230 
6) Fence to be removed Job IB 265 
7l Fence to be replaced Job IB 265 
8 Macadam Surtscing ( 3" Thick) 3lO Ton 13.00 4,030 

(9) Gravel Surfacing 8oo •·T· 3.00 2,4oo 
lO llli tuminoua Stabilized base course (4") 414 Ton 13.00 5,4oo 
11 Sul:>-Jle.so Cou.rse (12") 626 c.y. 3·?0 2,19:) 
12 MH J1:reD> & Cov-er E&eh 150.00 150 
13 Drop InJ.et TYPe B Each 500.00 500 
14) 18" R.C. Pipe 13 L.F. 8.00 105 

115l Guard ao11s 700 L.P. 6.00 4,200 
16 Utilities (undlorground) Job IB 5,000 
17) Top soil II.Dii seeding 0.3 Acre 24oo.oo 720 ... overhead Utility Lines Job IB 10,000 

d. SUb-total at Helocs.tions 57,146 
e. Contingencies (15;1.) 8,570 
f. Subtotal. 65,716 
g. Inapection, supervision and sdminiotrotion 4,6oo 
h. Eng!.neerlng and design D·ll 1,99:> 
1. TOML llELOCAnO!ffi 72,300 



Jmr, I'l!EM ~011" ~ PROOE C06'J! 
110. liO. QlWfl'n'I IJiii! (DOLLA!IS) (OOLLA!IS) 
.ol tAliM 

l. MOMAlr lliWlB .... Pe- riglrts 6.0 Acres 500.00 3,000,000 
b. ~rtshta Ll Acnoa 100.00 llO.OO 

"· !l&ise - 1 atozy frame house Job IB 6,000.00 
d. Paise - 1 stozy cGIIIIIIt:roial. bldg. Job IB 9,000.00 
e. !l&ise - l stozy frame ,._ Job IB 2,000.00 
t:. c~ l"1ll - c'""""" 1,720 c.:y. 1.75 3,070.00 
g. !"'Ur :ll:lch top aoll am seed.illS 0.5 Acre 2400.00 1,200.00 

2. LAlffli!:NCE l!ARBOR ... Pe- R1gllts 9·1 A"""' a 500.00 ~.850.00 
b. Acquino 1-! atozy """""'""ial. llJ.i!g. Job IB l8,ooo.oo 
o. Acquino l atozy OGIIIII!tlleial. l!J.i!g. JOb IB ~,000.00 
d. Sub-Total ,850.00 

3· SEI!lLER' s l!EACll: .... P<>xmorumt R1gllta 5.6 Ac..,a 500.00 2,8oo 
b. Subtot&l. 2,800 
~. KNOI.Iam'r ... P<>,..,.,nt R1gllta 9·9 Acres 500.00 4.;950 
b. SUl>tot&l 9t;§ 5· Subtot&l. Llmda 

6. ContillgeMiea ( 15~) l§g:~~ T· SUbtotal 
8. Inspection, superriaion and adm1111st:ration (~) 7,~5 
9· Engi!Jeerillg and deaigll (~) ~,205 

10. roJ!AL LAl'IDS :U:,615 

MADISON WWiiSiiiJ! i'O'.i!AL 1,62§,816 

II !WWIAI!~ 
lT lliWJ!I~ 

1. ol1:f't:wtlod !leach - west (2,200 n. - ll&ach li'rotection) ... Mobi.l.i%o:!:ion am llelncblliz&tion Job IB 3,500 
b. S&lld l"1ll 79,900 c.:y. .SQ 71.900 
o. Pe-nt Bigll Job L8 50 
d. Subtotal '15,450 

2. Cl1:f't:wtlod !leach - Eaat (3,250 Ft. • Blut::f' li'rotection) ... Mobll:l.zation and Demobil:l.z&tion Job L8 9,500 
b. a.mov:tng old BUJ..klleod. 1,200 'I3 .50 6oo 
o. Balld l"1ll 171,100 c.:y. .SQ 159,3!'-Q 
d. ll&ach graaa 1,000 •·:Y· .15 150 ... 15" ¢ 00' - ).6 gauge, 1\ p&'nld 350 Ll1' r.oo 2,4.50 
t:. 15" ¢ sluice gate 2 EA 1,000.00 2,000 
g. Machole 'c<>Mreta 

"' 
c.;r. eo.oo 320 

h. Portl&lld CeJ!Itllt T llBIB 5·75 l!.o 
1. !lloillt:o:roing steal ~5 lba o.l6 55 
j. Staal frame and g:rata 2 EA 150.00 300 
k. Machole steps 5 EA r.oo 35 
l. Pe:rmat~~~nt Bigll Job IB 50 

"'' Subtotal 174,890 
3· SUbtotal !leach Roplellizbmmt 2$6,340 
~. OontingeiiCiea (151i) 37,§50 
5. SUbtotal 287, 96 
6. Illspection, superriaion ond admillist:ration (~) 20,16o 
T· Engioeerillg and dt!Sit!ll (~) 8,6l!.o 
6. roJ!AL - llEAt1l! llEPLElliBllMEN 316,690 

.01 LAl'IDS 
l. Cl1:f't:wtlod l1each • West 

a. Pe.-nellt rtsht• 4.~ Acre 500·00 
b. Sub-Total 

2. 011:f't:wtlod .!leach - -... Pe.....,.,at riglrts 8.2 Acre 500.00 4,100 
b. Tempon.r,r rtst>ts 0.3 Acre 100.00 30 
o. ll&ise building Job IB 1,200 
d. SUl>tot&l 5 330 

3· Subtotal • Lands 1.530 
4. Colltillgancies (15~) 1,130 
5. Subtotal 8,660 
6. Inspeotlfloll, superriaion, and odm1111st:rat1on (~) 6oo 
1· Engi!Jeer111g and dt!Sil!ll ( ~) 250 
8. 9 516 

200 
1,35 ,010 
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ITEM DESCHIP.r'ION 

~ D3 - DmAILED ~ o:rr ron - SIDlLE I'URI.'OOE JlEACII EroSIOB' PIDJl.!m (a) 

MOmAN 
BEACH 

:Bea.ch 
1,4oo 

MADISON~ 
I.AlJRENCE SEIDLl!!R Is TC1.l!AL 

HAROOR BEACH KBOLI.C:OOl!'.l! MADISON 

Blu:ff' 
3,8oo 

Bea.ch 
2,200 

Bluff 
2,850 10,250 

MA!l!AWAN~ 
CLJ:FFWOOD BEACII roTAL 
Wl18.'f EAS'l' MA!rAWAN 

Bea.ch 
2,200 

Blu:ff' 
3,250 5,450 

£?~~~NProteetion 
2. Shore length (feet) 
3· Sand Quantity 

a.. Required (c.y.) 48,8oo 18o,500 68,700 75,900 313,900 69,500 154,000 223,500 
b. Pumped (c.y.) 56,100 207,6oo 79,000 87,300 430,000 79,900 177,100 257,000 

4. Dredging (centa/c.y.) 90 90 90 90 90 90 90 90 
5· Contract coat (dolla.rs) 50,490 186,84o 71,100 78,570 387,000 71,900 159,390 231,290 
6. Mob. a.nd Demob. 3,000 11,200 4,200 4,6oo 23,000 3,500 9,500 13,000 
7 • Remove Builii:ings 0 9,990 0 0 9,990 0 0 0 
8. c.M. Outlets (no.) o o 1 o 1 o 2 2 

a.. size (inches) o 0 2~ 0 2~ 0 15¢ 15¢ 

~ 
BEACH 

15,700 

597,4oo 
687,000 

90 
618,290 

36,000 
9,990 

3 

b. l.ength (feet) 0 0 135 0 135 0 350 350 
c. Tota.l coat (dollars) 0 0 1,62o 0 1,620 0 5,200 5,200 6,820 

9. Clearing of' site 520 520 6oo 1,120 
10. Permanent sign 10 25 25 25 85 50 50 100 185 
11. :Beach Grass 0 0 0 0 0 0 150 150 150 
1.2: SUbtotaJ. (Items 5 -~- 53,500 208,575 n---ro;945 n-----a3,1~ ~21.,----- 75,45o-l:T4--.;a-90 ~.3110 6'f2,555 
13. Contingencies ~15f.} 8,025 31,285 111 545 12,48o 63,335 11,320 26,230 37,550 100,885 
14. Engineering (3',£) 1,845 7,195 2 650 2,870 14,500 2,610 6,030 8,64o 23,200 
15. Supr. Insp. Ad;nrl.n. (~) 4,305 16,795 6,190 6,695 33,985 6,o8o 14,o8o 20,100 54,145 
16. Subtotal (items 12-15) 67,675 263,850 97,330 105,240 534,095 95,46o 221,230 316,690 850,785 

1.4 9·7 5·6 9-9 26.6 4.4 8.5 12.9 39-5 
- . . 700 4,850 2,8oo 4,950 13,300 2,200 4,130 6,330 19,630 

18. Acquire Building (dolla.rs) 0 56,000 0 0 56,000 0 0 0 56,000 
19. Raise :suna:tngs {dolla.rs) o o o o o o 1,200 1,200 1,200 
20. SubtOta.l (items 17-19) 700 60,850 2,800 4,950 69,300 2,200 ),330~ 7,530- 76,830 
21. Contingencies (15~} 105 9,130 420 740 10,395 330 Boo 1,130 11,525 
22. Planning (~) 25 2,100 95 170 2,390 75 18o 255 2,645 
23. Appraise Survey lti) 30 2,8oo 130 230 3,190 95 245 340 3,530 
24. Adnrl.nistrat o -~ 
25. Subtota.l (items 20-24) 9'/', 175 

a.. Protection provides for beach protection at Morgan Bea.ch, Seidler's Beach, and Cliff'wood Bea.ch " West (58oo feet) with a 
100-foot benn width a.t 5. 5 feet above xooa.n sea. level a.nd for blu:ff' protection a.t Laurence Harbor, Knolicroft, a.nd CliffWood 
Beach - East (%XX> feet) with a. 25-foot benn 'Width at 10 feet a.bove man sea. level. 

b. Th.ia cost also reprel.ilents joint c.ost for multiple purpose project beach erosion and hur-ricane protect!. on. Separable 
hurricane cost is shown in Table D2. 



TABl:.E D4 - Dm'AILlm ElmMATE 01" SEPARABLiil COST 01!' llUllRICARE P.ool!JOO'.riON FO!I MOllWf llEACK (JULY 1963 PRICE l'..li.'VEI:S) 

uiilt l!:iitllliited 
Aoct. Item Ellt:l.m&ted Price Coat 
No. No. DeaeriJi!!:ion QUIII:l:ti!z Un1t ( dollal'll ) (dollarll) 

17 mwm RmPLENISllMiill 
1 Rydraulic 8all4 P'lll 191,4oo e.y. ·90 172,26o 
2 Besch grua 14,500 s.y. ·15 2,175 
3 Parmneut aigD 

174,4~6 4 Subtotal 
5 cor.rtillgenoiea ( 15~) 261m 6 Subtotal I 
7 Inspection, SUpervision and adm1n1atration 

('(j) 14,o4o 
8 EDg:!..neeril'lg and deaigD ( ~) 6,m 
2 'rol'AL llEACK ~ n. r..EVEE 
10 MobUiZati011 and DemobUization Job LS 1,500 
11 C<lllll)ailted P'lll, Im.oerl'iows 31542 o.y. 3·00 10,6oo 
12 CCI.IIpe.l:ted P'lll, lllllldDm 18,210 c.y. 1.75 31,900 
13 Ccmpacted P'lll, COIIIIIIOD 520 c•Y• 1.75 900 
14 Exc&V11.ti011, CCIJD)n 1,620 c ·Y'· 1.00 1,620 
15 Gravel lbs4 Su:rf'&ciDS 156 a.y. 3·00 470 
16 4" Top SoU and Seed1llg 4 Acres 2,4oo.oo 9,6oo 
17 concrete 36 o.y. so.oo 2,88o 
18 Portland cement 59 BBL 5·75 34o 
19 Beini'O:rciDS steel 2,000 LB .16 320 
20 6" ~ CMP - 16 gauge - t paved 53 IJi' 5·00 265 
21 12" ~ CMP - 16 gauge - t pewd 162 I.i'l 6.00 11090 
22 24" ~ CMP - 16 gauge - paved 250 Lll' 10.00 2,500 
23 24" ¢ A.D. Gate 1 EA 6oo.oo 6oo 
24 24" i/J Sluice gate, :t'lush bottcm 1 EA 1,500.00 1,500 
25 Pe.ved glitter 68o IJi' 1.00 68o 
26 Steel GratiDS and 1":r8mmt 1 EA 150.00 150 
27 Catch basin gratiDS and :rrame 2 EA 100.00 200 
28 Manhole steps 17 EA 7.00 120 
29 Subtotal IAvee ~ 
30 Oor.rt1llgenciea (15i) ~,o65 
31 Subtotal 

' 32 Inspection, superl'ia1011 8o adm1n1atration ('(j) 5,44o 
33 Eng:l.neeril'lg and deaigD ( ~) J:LiZ 3!t Trn'AL r..EVEE 

.. 02 FIELOCM'IONB 
35 Mob111.zati011 and DemobUiZation Job LS 11000 
36 Ex:l:!&V&tion - eomm.on 225 e.y. 1.00 225 
37 Select Material 2,663 c.y. 1.75 4,660 
38 Compa.oted f'1ll, camnon 51310 c.y. 1.75 9,300 
39 Bem<mll. of e.ld.lltiDS structures Job LS 1,495 
4o concrete curbing 1,570 IJi' 3.50 51500 
41 Bepl.aeemeut of eld.ating :f'ence Job LS 265 
42 Gravel au:rf'&ciDS 6oo 8 ·Y'· 3.00 2,4oo 
43 Macadam SUri'BciDS 310 Ton 13.00 4,030 
44 BituminOUII Steb11:1.zed base course (4") 414 Ton 13.00 5,4oo 
45 Subbase COUl'lle 626 c.y. 3·50 2,190 
46 Manhcle freme and cover 1 EA 150.00 150 
47 Dro~ Inlet - Type B 1 EA 500.00 500 
1!8 6" n.c. Pi.pe 13 IJi' 8.00 105 
49 Top soU a.nd seeding 0.3 Acre 2,1m.oo 720 
50 Guard rail..s 700 IJi' 6.00 4,200 
51 UtUities Job LS 19,~ 52 Subtotal Belocation 5 ' 
53 Oor.rt1llgeneies (15~) ~ 54 Subtotal 
55 Inspection, supervision ill &dminiatration (~) 4,6oo 
56 Eng:i.neeril'lg and dasign (~) J•990 
~ 'rol'AL FIELOCA1'I0m! 

.01 I.ANllS 
58 Pel'IIII!IOOnt rights 4.6 Acres 500 2,300 
59 Tempora.r,r rigbta 1.1 Acres 100 110 
6o Raise buUdinga Job LS 17,000 
61 Ccmpected F:!.ll , Ccamon 1,720 c.y. 1.75 3,070 
62 Top soU and aeediDS (4'•) 0.5 Acre 2,4oo l~m 63 Subtotal Landa 3, 
64 contingencies (ls;) 31550 
65 Subt<:Yt&l 271230 
66 Inspection, supervision & a.dm.1niatration· (~) 1,905 
67 El:lgiiieeril'lg and DeaigD ( ~) 815 
68 'rol'AL I.ANllS ~ 

S!JMMARr - !IDRRICANE POOl'&:'l'ION - MOllWf llEACK {SEPARAliLE COS'.!!) 
17 69 Beach Hapl.enisllment 174,450 
11 70 Levee 67,235 
02 71 HalocatiOIUI 51,14o 
01 72 Landa ~~~ 73 Subtotal ' 74 conti.ngenaiea ::m 75 Subtotal 

76 Inspection, superl'ia1on, &dministration 25,985 
11 EDg!Jleeril'lg and Design J§,l85 
78 Tota.l Seperable coat I 5 
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~ D-5 - l3REAKI>CMf ES'l'.niA!l!E OF UNIT H!DRADLIC - DREDGING COS'!' (JULY 1963 PRICES) 

ITliM DE3CRIP.fiON UNIT QliAlf.n'fi COST (DOI..t..Am) 

1 Estimated quantity to be placed 
a. Beqtlired on beach c.y. 765,200 
b. Allowance {15~) c.y. ~,Boo 
c. Total pa;y yardage (a - b) c.y. ,000 

2 Ou:tpu:t of 16 inch hydra.ulic dredge/Oa.y c.y. 3,8oo 
3 Effective working time per month iJAy 20 
4 Ou:tpu:t of dredge per month c.y. 76,000 
5 Time reqtlired to complete job {le/4) mo. 11.5 

6 Monthly operatiDg cost of dredge and attendant plant 44,000 
(1 dredge, 2 tugs, 2 scows, 1 launch, 1500 pontoon, 

6ooo• pipe, bulldozer) 
7 Cost for job (5 X 6) 5o6,ooo 
8 Material and construction costs (included in 6) 0 

9 Fiel.d engineeriDg and supervision (11.5 X 875) lO,o6o 
10 Mobilization and demobilization (included in general 0 

11 
(contract} 

Sub-Total (7 + 8 + 9 + 10} 516,o6o 

1.2 Distributed costs (taxes 1 ins • , etc • ) 50,870 
13 Vacation and holliJAy pey 18,430 

t:t 14 OVertime pey for 6 day wek 23,630 
I 15 Sub-~otal (11 + 1.2 + 13 + 14) 608,990 I-' 

\Jl 

16 Contractors overllead 1.2 percent 73,o8o 
17 Bond costs 5,1.20 
18 Sub-Total (15 + 16 + 17) &rt,l90 

19 Profit 103,o8o 
20 Total contract cost (18 + 19) 790,270 

21 Estimated unit cost (2D/1c = 0.898) c.y. 0.90 

22 ReVised total contract cost ( 21 X lc) 792,000 
23 Contingencies, 15 percent 118,8oo 
24 Plans and specifications (~} 23,8oo 
25 Surveys before dredging {1~ 7,900 
26 Surveys after dredging (1~ 7,900 
27 Inspection and supervision (~) 23,8oo 
28 District overllead (::$) 15,8oo 
29 Total costs 990,000 

30 OVerall unit coat (29/1c) c.'f • L13 



'.rAmrE D-6 - ])~1'!011' OF PBEAD'.J.'m)BIZ.NfiOlf S'.l.'UDY COSTS {DOLLABS} 

Beach 
Section B:urricu.e erosion 

~~ lltud.'t 

So1%th Arll.bcq 1,000 1,000 2,000 

Sq.tev.Ule 2,000 2,000 4,000 

Madison 'fowD.ship 
Morgan Beach 2,000 1,000 3,000 
Lau:rence :&:arbor - west 0 1,000 1,000 
L&tll"el1Ce Harbor - east 2,000 1,000 3,000 
Seidler's Beach 0 1,000 1,000 
IQ1ollcroft 0 1,000 1,000 
'!bence to Whale Creek 1~000 1z000 2z000 

Stlbtotal 5,000 6,000 ll,OOO 

Matawan 'rawDship 
CJ.1ffwood Beach - west 4,000 1,000 5,000 
Clif:f'wood Beach - east 1zOOO 12000 2z000 

SUbtotal 5,000 2,000 7,000 

!Byport 1,000 1,000 2,000 

· Union ·Beach 12,000 2,000 14,000 

Ba:ritan TOWDShip 5,000 0 5,000 

Xeansburg 20,000 2,000 22,000 

Middletown !ownship 
:East Keansburg 13,000 2,000 15,000 
Port MODDIOUth 1,000 2,000 •3,000 
Beltord 1,000 1,000 2,000 
Leonardo 2zOOO 2l000 4zOOO 

Subtotal 1t,ooo 7,000 24,000 

B;!gblADdS 1,000 1,000 2,000 

Atlautic Highlands 6zOOO 1z000 7z000 

!rotal 75,000 25,000 100,000 
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TABLE D7 - SUMMARY OF ESTJMATED FIR3T COSTS (DOLLA.RS) - MADISON AND MNI'AWAN TOWNSHIPS (JULY 1963 PRICES) 

Lands, 
Length Sand Levee a.nd easements & Preauthor-

Section {feet} Protection fill appurtenances rights -o:f -wa;r Total zation studies 

MADISON TOWNSHIP 

Morgan Beach 1,4oo Hurricane 288,315 157,4oo 30;835 476,610 3,000 

Laurence Harbor 3,8oo Bluff 263,850 -- 76,980 340,830 4,000 

Seidler's Beach 2,200 Beach 5f{,330 -- 3,54o 100,870 1,000 

Knolicroft 2,850 Blu:f:f 105z24o -- 6,26o 111,500 _lt.OOO 
tJ 
I Total - MADISON 10,250 754,795 157,4oo 117,615 1,029,810 11,000 f--' 

-4 

MATAWAN TOWNSHIP 

Cliffwood Beach - west 2,200 Beach 95,46o -- 2,175 98,235 5,000 

Cliffwood Beach - east 3,250 Bluff 221z230 -- 6,735 227,965 2t000 

Total- ~AN 5,450 316,69) -- 9,510 326,200 1,000 

TO.l'AL - MADISON & MATAWAN 15,700 1,071,485 157,4oo 127,125 1;356,010 18,000 



No. 

I. 

1.. 

2. 

3· 

t1 4. 
I 

1-' 
CP II. 

1. 

2. 

3· 

4. 

TABLE D8 - SUMMARI OF FIIm' COST AND .ANNUAL CHABlll3 roR COOT A.LLCCA!riOH BY SEPARABLE 
COSTS - mMAIHlllG BENEFITS ME'mOD (OOI..LAR>} - MORlAN BEACH 

~~-- ---- ---Alte:rriative Project 
Total Si§le pur,pose costs 
costs Protection 

Item shore b. hurricane c. 

FIBST COSTS 

Artificial fill 0 220,700 67,675 288,375 67,675 288,375 

Levees, interior d:ra.inage 0 157,4oo -- 157,4oo -- 157,4oo 

Lands, easements, rights-of-way ,_2_ 29z950 885 30,835 885 30,835 

Total (d) 0 408,050 68,56o 476,610 68,56o 476,610 

ANNUAL CliABl&9 

Investment 0 408,050 68,56o 476,610 68,56o 476,610 

Interest and amortization ( e} 0 15,861 2,665 18,526 2,665 .18,526 
Nourishment and Maintenance 

(Table D9) 0 2z3Bo 2z330 4,710 2z330 ~710 

Total 0 18,241 4,995 23,236 4,995 23,236 
a. Based on consideration that beach erosion single purpose project is joint cost (Table D3) and that 

all other costs and separable costs of hurricane protection (Table D4). 
b. :Beach fill with a 100 foot berm at 5 • 5 feet above mean sea level (Table D4) • 
c. Aasumed the same as the multiple purpose projeet (Table D2). 
d. Prea.uthorization costs not included (Table D6) _ . 
e. Capitol recovery factor va.lue for 50 years at 3 rJ, interest = 0. 0.3887 



TABLE D9 - Em'lMA.TE OF AHNilAL BEACH ~ - MADISON .AND MATAWAN TOWNSIIIPS 

Amlual Engineering 
~h rate to QUill1tity Unit Contract Su:perv:lsion Total. 

Beach replenish to be :plli!Iped Price coat Contingency Administration coat 
Section (f'eet} !c·z·l {c.z.} (doll.ars} (d.olla.rs) ... (d.ollars) (dollars) (dollars) 

:BEACH~ 
MADISON WWNSHIP 

Morgan Beach l,ljoo 1,6oo l,BI!o 1.00 l,BI!o 277 213 2,330 

Laurence Harbor 3,8oo 4,200 4,830 1.00 4,830 724 556 6,no 

Seidler's Beach 2,200 2,ljoo 2,76o 1.00 2,76o 414 316 3,4~ a 

Knollcro:l't 2,850 3,100 3SIO 3,570 ~ 4,520 

Subtotal 10,250 ll,300 13,000 13,000 1,953 1,497 16,450 

MATAWAN TOWNSHIP 

Cliffwood Beach, -west 2,200 3,000 3,450 1.00 3,450 518 397 4,365 

Clif':t"wood Beach, east 4zljoo 5,050 1.00 5,050 ___12!_ 6,3~ a 
1::1 
I 

Subtotal 5,450 T,ljoo 8,500 8,500 1,276 979 ,_. 10,755 \!) 

HURRICANE-LEVEE AND APl'UH!:'ENANCES 
MADISON TOWNSHIP - MOBClAN BEACH 

Levee Fill 500 42 -- 5.6o 234 37 29 300 

R:lad Fill m 28 -- 1·30 204 32 24 26o 

Road Surf'acing - Macadam 700 20 -- 65.00 1,310 200 150 1,66o b 

- Gravel 200 7 -- 6.6o 46 8 6 6o c 

Drainage OUtlets -- -- 8o 12 8 100 ---
Subtotal 1,874 289 217 2,38o 

a. Includes maintenance of drainage outlets . 
b. Includes :removal a.nd replacement of curbs and Guard ~la. 
c. Includes removal a.nd replacement of Paved Gutter. 



l'.l:l'iM 

1. 

a. 
b. 
c. 
d. 
e. 
f. 
g. 

2. 
t:J a. I 

~ b. 
c. 

3· 
a. 
b. 

TABLE DlO - ALLOCATION OF COOTS BY SEPABA:BLil COSTS - Ri!MAINING 
BENEFl'l'S METHOD, MOBGAN 'BEAai {DO~) 

SHORE HURRICANE 
DJ!SCRIPriON Pim!EX}'l'ION P~ON 

ALLOCATION OF ANNUAL COSTS 

Benefits 13,530 25,000 
,{\lterns.tive Cost 4,_995 23,236 
Benefits limited by alternative cost 4,99'1 23,236 
Separable cost 0 18,241 
B::ma.ining benefits · (lc minus ld) 4,995 4;995 
Allocated joint cost (in proportion to le) 2.-498 2,497 
Total allocation of project costs {;Ld plus l.f) 2,498 20,738 

ALLOCATION OF MA.INl'ENANCE AND NOlJRISBME:NT COSTS 
Separable cost 0 2,38<> 
Allocated joint cost (in proportion to le) 1,165 1,165 
Total allocation (2a plus 2b) 1,165 3,545 

ALLOCATION OF IN'VE8.lMENT 
Annual investment cost (lg minus 2c) 11333 rr,193 
Allocated investment (in proportion to 3a) 34,293 442,317 

Say 34,290 442,320 

TOTAL 

38,530 
28,231 
28,23l 
18,241 

9,990 
4,995 

23,236 

2,380 
2,330 
4,110 

18,526 
476,610 
476,610 



TABLE Dll - StMfA:RI OF A.LLOC.A!L'ION OF F!RST COS'.r (DOLLARS) 
FOR MADISON AND MATAWAN TOWNSHIPS SRORE ~ION 
PROJOO'l' 

SB'-r!ON HURRICANE 
P~ON 

MADISON TOWNSHIP 

Morgan :Beach 34,293 442,317 476,610 

La.u:rence Harbor 31Jo ,830 0 31Jo,830 

Seidler's :Beach 100,8j0 0 100,870 

lO:lollcroft lll,500 0 lll,500 

Subtotal 587,493 442,317 1,029,810 

MATAWAN TOWNSHIP 

C1if:f'wood :Beach - west 98,235 0 98,235 

C1i:f'::f'wood :Beach - east 227,965 0 227,965 

Subtotal 326,.200 0 326,200 

MADISON .AND MA!I!AWAN 
TOWNSHIPS - TOrAL 9i3:693 442,3i7 1,356,010 

Say 913,690 442:320 1,356,010 
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TABLE Dl2 - SHORE OWNER3ID:P OF AREAS - MADISON-MATAWAN TOWNSHIPS' lMPBJVFl.IERf (a) 

-- ~- ---- - OWMrsliip Private shore 
with public 

benefit 
Section Non-Federal 

Federal public Private Total 

Madison To'WllShiR_ 

Morgan Beach 0 6oo Boo 14oo 8oo 
(0) (42.8) (57-2) (100) (57.2) 

Laurence Harbor 0 2115 1685 38oo 1685 
(o) (55.6) (44.4) (100.0) (44.4) 

Seidler 1 s Beach 0 0 2200 2200 2200 
(o) (o) (100.0) (100.0) (100.0) 

Knollcro:ft to Wha.l.e Creek 0 0 2850 2850 2850 
!;:j (o) (0) (100.0) (100.0) {!QO.O) 1 
[\) 
[\) 

0 2715 7535 10250 Subtotal 
7535 (o) (26.5) (73.5) (100.0) (73·5) 

Matawan Township 

Clifi'wood Beach - Whale Creek - east 0 0 2200 2200 2200 
(o) (0) (100.0) (100.0) (100.0) 

Clif:f'wood Beach - Matawan Point - west 0 0 3250 3250 3250 
{0) (o} (100.0) (100.0) {100.0} 

Subtotal 0 0 5450 5450 5450 (o) (o) (100.0) (100.0) (100.0) 

Total 0 2175 1~5 15l00 12185 
0} 17-3 2.7 _100.0} 71.6 

a) Figures in ~ntbeses are percent of total frontage. libr entire shore ownership, see Figures 
F-llR, F-12R, and F-13R of AttacbW!nt A2. of Appendix A· 

" 



TABLE Dl3 - APPORI'IONI-fENT OF FIR>T COST OF SHORE PIDJ:ECTION 
(BASED ON JULY 1963 Pio:CES AND 1962 BEACH EIDSION LAW) 

MOmAN LAURENCE SEmLER'S MADISON C~BEAC!i MATAWAN 
ITEM BEACH HARBOR BEACH KNOU.CIDFr TOWNSHIP 1iliST EAm' TOWNSHIP TCJrAL 

FlillERAL SHORES 
Percent of total frontage 0 0 0 0 0 0 
Percent Federal SHARE (a) 0 0 0 0 - 0 0 

NON-FiillERAL PUBLIC PARK AND CONSERVATION 
AREAS 

Percent of total frontage 0 0 0 0 - 0 0 
Percent - Federal Share (b) 0 0 0 0 - 0 0 

C1.rHER liON-FiillERAL PUBLIC SHORE 
Percent of total frontage 42.8 55.6 0 0 - 0 0 
Percent - Federal Share (c) 2L4 27.8 0 0 - 0 0 

PRIVATE SHORE WITH PUBLIC BENEFITS 
Percent of total frontage 57.2 44.4 100 100 - 100 100 
Annual Benefits 

Public (dollar) 4,$KJO 12,54o 2B,G::lo 6,$Kl0 52,)illo 30,000 18,6oo 48,6oo 101,54o 
Private (dollar) 100 870 l,l4o 3,68o 5,79J 2,170 4,650 6,820 12,610 
Total (dollar) 5,000 13,410 29, 74o 10,58o 58,730 32,170 23,250 55,420 114,150 

tl Public Percent of total 9(3.0 93·5 96-2 65.2 9).1 93-3 Bo.o 87.7 9Q.O 
I 

Percent - Federal Share { d2 28.0 20.8 48.1 32.6 45.1 IJ6.7 4o.o "' (.).) TOTAL FlillERAL CONI'RJJllJriON 
Percent 49.4 48.6 48.1 32.6 - IJ6.7 4o.o 

APPOR:riONMENr OF FIRST COST 
First coat 

Construction 33)l50 263,850 97,330 105,2/to 
Lands 44o 76,~ 3!5/to 6!26::l 
Total 34,296 3ho,30 100,810 lll,500 

Federal Share 
Construction 16, '(20 128,230 IJ6,820 34,310 226,oGo 44,58o 88,490 133,070 359.150 

Non-Federal Share 
Construction lT 135,620 50,510 70,930 27h,l90 50,88o 132, 7/to 183,620 45"{,810 
Lands (e) 76,98o 3,54o 6, 26::l 87,220 2,775 6,735 9,510 96,730 
Subtotal 17.570 212,600 54,050 TI ,19J 36i,4lo 53,655 139,475 193,130 554,54o 

a. Based on 100 percent Federal share towards cost of protecting Federal shore. 
b. Based on 70 percent Federal share tawa:rda cost of protecting non-Federal public parks and conservation areas. 
c. Based on 50 percent Federal a~ towards cost of protect;!.ng other non-Federal public shores. 
d. Based on 50 percent adjusted by a factor of the ratio of public benefits to total benefits as the Federal contribution towards the cost of protecting 

private shores with public benefits. 
e. Based on zero percent Federal share tawa:rda coats of lands, easements and risjlts-of --way. 



TABLE Dl4 - APPORl'!ONMENT OF FIBST COST OF HURRICANE PROTECTION (DOLLABS) 
MOBGAN BEACH 

ITI!M 

I. 

II. 

l. 

2. 

3· 

4. 

5· 

Constru.ction 

Lands, easements and rights
ot:-we.y 

Total first cost 

APPORriONMENT (a.) 

Federal Sba.:re (7Cf%) 

Non-Federai Share (3~) 

a.. Cash Contribu:tion 

b. Lands, Easements and rights
of-way 

411,925 

30)395 

442,320 

309,624 

132,696 

102,301 

30,395 

a. .Apportio:oment based on a minimum non-Federal share of: 
30 percent of: the total first cost including 1a.nd.s, 
easements and rights-of-way. Cost of: preauthorization 
studies excluded. 
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TABLE D15 - SIHWlY OF APPORriONMENT OF Film COST OF SIIORE AND RURRICANE P~ION (DOI.J:.Aru) 

r:a:i1dS 
SHORE l'Il.C1.rECTION ll.URRICANE PJUI'ECTION TC1.ML Easements & TC1.ML COSTS 

Section Federal Non-Federal Federal Non-Federal Federal. Non -Federal. rights-o:t'-w.y Federal. · Non-Federal. 

MADISON TOWNSHIP 

Morgan Beach 16,720 17,130 309,624 102,301 326.344 119.431 30.835 326.344 150.266 

Laurence Harbor 128,230 135,620 0 0 128,230 135,620 76,980 128,230 2l2,6oo 

Seidler's Beach 46,820 50,510 0 0 46,820 50,510 3,5W 46,820 54,050 

Knol1cro:ft 34,310 70,930 0 0 34,310 70,930 6,26o 34 310 TI,l90 

Subtotal 226,080 274,190 309.624 102,301 535,704 376.491 117,615 535.704 494.106 

t::t MATAWAN TOWNSHIP I 
1\) 
VI 

Clif'f'lrood Beach - 11est 44,58o 50,88o 0 0 44,58o 50,88o 2,TI5 44,58o 53,655 

Clif'f'lrood Beach - east 88,490 132, 7W 0 0 88,490 132, 7W 6,735 88,490 139,475 

Subtotal 133,070 183,620 0 0 133,070 183,620 9,510 133,070 193,130 

MADISON AND MATAWAN TOONSHIPS 

Total 359,150 457,810 309,624 102,301 668.TI4 56:l,111 127.125 668.774 687.236 

---
1,356.010 



No. 

r. 
1. 

a. 

2. 
a. 

n. 
3· 

a. 
b. 

c. 
t:l 
I 

!:)\ 4. 
a. 
b. 
c. 

III. 
5· 
6. 

Item 

FEDERAL 
Investment 
Firat Cost 

ANNUAL CIIAim:S (b) Interest & Amortization 

NON-FEDERAL 
Investment 
Firat Cost 
Lands, easements, and 

rights-of-wa;y 
Tota1 

ANNUAL C1IA1llES 
Interest and amortization (b) 
Maintenance (a) 
Tota1 

TCirALS 
Firat costs 
Annual charges 

TABLE D16 - EST'IMATE OF ANNUAL CIIAim:S SHORE AND HURRICANE P:ro.r:roriON (DOLLAR3) 

HURRICANE SHORE P:ro.r:roriON 
Morgan Morgan Laurence 
Beach BeaCh Harbor 

Seidler's 
Beach Knoll croft 

309.624 16,720 128,230 . 46,820 34,310 

12,035 650 IJ.,985 1,820 1,335 

102,301 17,130 135,620 50,510 70,930 

Clii'i'wood Beach 
West East 

44,58o 88,45K) 

1,735 3,440 

~,88o 132, 74o 

30,395 44o 76,98o 3,54o 6,260 2,775 6,735 
132,695 17,570 212,600 54,050 77,15K) 53,655 139,475 

Total 

665,775 

26 .. 000 

5&:l,no 

127,125 
687,235 

5,16o 685 8,265 2,100 3,000 2,085 5,420 26,715 
3,545 1,165 6,110 3,45K) 4,520 4,365 6,390 29,585 
8,705 1,850 14,375 5,590 7,520 6,1~50 11,810 56,300 

442,320 
20, 74o 

34, 25K) 
2,500 

340,830 
19,36o 

100,870 
7,410 

111,500 
8,855 

98,235 
8,185 

227,965 
15,250 

1,356,010 
82,300 

a. Includes beach replenishment Table D9. 
b. Baaed on 50 year life at three percent (c:cpital recovery factor .03887) 



~ Dl7 - StJMMA:RI OF ANNUAL CHABGES OF SHORE AND m:m:RICA:NE PRCITl!m'ION 
(DOLLAm) 

HURRICANE 
S100'l'ION Pro:r:IOOTION TOO'!AL (al 

MADISON TOWNSHIP 

Morgan Beach 2,500 20, 74o 23,24o 

Laurence Harbor 19, 36o 0 19, 36o 

SeidJ.er' s Beach 7,410 0 7,410 

Knollcroft 8!822 0 8,855 

Subtotal 38,125 20, 74o 58,8i55 

MM'AWAN TOW:NSJm> 

Cliffwood. Beach - west 8,185 0 8,185 

Clif':f'wood Beach - east 15 1 2~0 0 15"220 

Subtotal 23,435 0 23,435 

MADISON AND MA!l!AWAN TOWNSHIPS 

Total 61,56o 20,740 82,300 

a. Excludes preauthorization studies. 
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!WlLE D~8 - ECON\MIC .ANALlSIS OF SHORE AND HURRICANE ProTECTION 

ANNUAL ANNUAL BE:NE1"'T 
BE:NEli:t19 CiiA.RGES COST 

S:roTION (DOLLAR) (DOLLAR) RA!riO 

SHORE Plm.ECTION 

MADISON TOWWHIP 

Morgan Beach 13,530 2,500 5.4· 

Laurence Harbor 34,500 19, 36o 1.8 

Seidler's Beach 29,74o 7,410 4.0 

Knollcro:f't ~0,58o 8,855 1.2 

SUbtotal 88,350 38,125 2.3 

MA!l'AWAN TOWNSHIP 

C~i:f'f'wood Beach - west 32,~70 8,185 3.9 

C~iffwood Beach - east 23,250 15,250 1.5 

s·ubtotaJ. 55,420 23,435 2.4 

HURRICANE ProTECTION 

MADISON TOWNSHIP 

Morgan Beach 25,000 20J 74o 1.2 

Total. shore and Hurricane 
Protection 38,530 23,240 1.7 

MADISON AND MA!l'AWAN TOWNSHIPS 

Total 168.TIO 82,300 2.1 
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RARr.J!AN BAY AND SANDY HOOK BAY, NEW' JERSEY 
BEACH EROSION AND .HURRICANE PROJECT 

GENERAL DESIGN MEMORANJ)ll.{ NO. l 
MADISON AND MATAWAN TOWNSHIPS 

APPENDIX E - :BENEF.l:TS 

El. GENERAL. The benefits that J.TJS.Y accrue to the :imp:rovement 
are based on (l) prevention of prima.ry damages from tidal. flooding, 
(2) land to be saved from erosion, (3) recreational benefits from 
additional bea.ch use (4) decrease in maintenance costs of existing 
beach structure and (5) prevention of erosion damage. The prima.ry 
changes in these benefits since their developuent in l$60, in the 
Appendix K of the authorizing document are the destruction by fire of 
Laurence Harbor cabin Colony a.nd the eJ 1m1nation of hurricane 
protection at this point and the changes in price levels. 

E2. PRJMARI FLOOD BENEFITS. The detailed computation for these 
benefits are contained in paragraphs 36 - 38 of Appendix K of the 
authorizmg document. The annual benefits at Morgan Beach adjusted 
to July' 1963 price levels are $1.2,200 (11,100 X 1.10). There are no 
flood benefits at Laurence Harbor ColoDy' because all structures were 
destroyed by fire and the area was completely cleared. 

E3. LAND TO BE SAVED FRCM EROSION. The project 'Will provide 
su:f':ficient direct fill and nourishment along the shores of Madison and 
Matawan Townships to eliminate loss of land due to erosion. The 
annual. land to be saved from eros ion is based on the average annual 
rate of recession of the shore during the period 1836 to 1886 (para
graph 39 of Appeiliii.x K of the authorizing document) and on the effect 
of th~ existing shore structures with due consideration to the July' 
1963 price levels, the benefits accruing from this type of shore 
protection are given in Table El. 

E4. RECREATIQIIIAL BENEFITS FRCM ADDITIONAL BEACH USE RESULTING 
FRClil SHORE PROI'ECTION. The beaches in the study area ar-e inadequate 
for the present x·ecreational needs. The accomplishment of the project 
1-lOuld result in recreational benefits to the public from addit"ion<U 
beach use. The basis of computing the recreational benefits are con
tained in paragra}_)hs 4o - 42 of A.ppend.ix K of the authorizing document. 
The recreational benefits to account for c~1rent conditions and price 
levels were adjusted by using the net recreational value per person per 
beach use to $0.50. The recreational benefits thus computed are con
tained in Table E2. 
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E5. RECREATIONAL BENEFITS N£ MORGAN BEACH. In the authorizing· 
document, recreational benefits at Morgan Beach were attributable 
only to the additional beach use caused by the shore protection 
portion of the improvement works. However, since hurricane protection 
is also provided at this location, the actual usable beach area is 
almost doubled when compared with the beach area utilized in the 
authorizing document. Consequently, recreation benefits at this 
location were reevaluated in the same manner as that described in the 
authorizing document to represent actual beach use over and above 
present use. A base 'value of 75 square feet per person was utilized, 
modified by a 2.5 factor to provide for access and other support 
features, over a period of 90 days per season and assuming an 
average daily attendance at the rate of one third the peak attendance 
as determined by the amount of available beach area. As a result, 
recreational benefits at Morgan Beach totals $25,600 annually of 
which $12,800 is attributable to shore protection and $12,800 is 
attributable to hurricane protection. 

E6. DECREASE Dr MAINTENANCE COSTS OF EXISTING BEACH STRUCTURES • 
The basis for these benefits is contained in paragraph 43 of Appendix 
K of' the authorizing document. The estimated reduction in annual 
maintenance of shore structures adjusted f'or price levels would be 
about 10 percent higher (ENR Index: May 196o - 822.58/July 1963 -
905.85 = 1.10). The resulting benefits are given in Table E3. 

E7. PREVE:NTION OF EROSION DN-fAGE. The basis of these damages 
is given in paragraph 44 of Appendix K of the authorizing document. 
The estimated benefits adjusted for current conditions and July 1963 
price levels are given in Table E4. 

EB. SUMM..ARY. The breakdown of the total benefits that ivould 
accrue to the Madison and Matawan Townships shore improvement . in
cluding a separation of benefits between public and private interests 
is given in Table E5 , and a sUl11Illary in Table E6 . A sUl11Illary of the 
benefits accruing to each shore section from shore and hurricane 
protection is given in Table E7. 
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TABLE E1 -~ANNUAL BENEFIT F.lni LAND TO BE SAVED Fin1 ErosiON AS A RESUill' OF SHORE P~ON 

Section 

Madison Townshi;g 

Morgan Beach 

Laurence Harbor 

Seidler's Beach 

Knoll croft 

Subtotal 

Matawan Township 

Cliffwood Beach -
west 

Cliffwood Beach .... 
east 

Subtotal 

T<Y.rAL 

Length 
(feet) 

1,4oo 

3,8oo 

2,200 

2,850 

10,250 

2,200 

32250 

5,450 

15,700 

Acres 
per year 

0.03 

0.15 

0.13 

0.20 

0.51 

0.18 

0.27 

0.45 

0.96 

Value AJmua.l 
per acre benefit 
(dollars) ( dolla.rf.J) 

7,000 200 

7,000 1,100 

7,000 soo 
7,000 

-- 3,6oo 

8,000 1,4oo 

8,000 2,200 

-- 3,6oo 

-- 7,200 

Distribution o:faii:Oua.rliene:fHY!ollars) 
Private benefit 

Public bene
:f':t t to pub
lie shore 

100 

700 

0 

0 

Boo 

0 

0 

0 

800 

Pii.vate shore PriVa.te shore 
with public vith no pub-

benefit lie benefit 

100 0 

4oo 0 

soo 0 

]_"4oo 

2,8oo 0 

1,4oo 0 

2,200 0 

3,6oo 0 

6,!100 0 



TABLE E2 - ESTIMATED ANNUAL PUBLIC RECREATIONAL BENEFIT 
FRCM ADDITIONAL BEACH USE 

Distribution of benefit 
Annual Public Private 

Section Length benefit shore Shore 
(feet) (dollar) {dollar) ~dollar~ 

SHORE PROTECTIQrl (DOLLARS) (a) 

• Madison Township 

Morgan Beach l,4oo 12,800 7,6oo 5,200 

Laurence Harbor 3,800 31,700 20,000 11,700 

Seidler 1 s Beach 2,200 28,6oo 0 28 1 6oO 

Knoll croft 2,850 6,900 0 6,900 

subtotal 10,250 8o,.ooo 27,6oO 52,4oo 

Matawan Township 

Cliffwood Beach - 2,200 30,000 0 30,000 
west 

Cliffwood Beach - 3,250 18,6oo 0 18,6oo 
east 

Subtotal 5,450 48,6oo 0 48,6oo 

Total (Shore 
Protection} 15,700 128,6oo 27,6oO 101,000 

HURRICANE PROT:EX:!TION (DOLLARS) (a) 

~Iadison Townshi!J 

Morgan Beach l,4oo 12,800 7,6oo 5,200 

Total (Hurricane 15,700 l41,4oO 35,200 106,200 
and Shore Protection) 

(a) This benefit was determined :in accordance with the 
procedure outlined in paragraphs E4 and 5 of this appendix 
and in accordance with paragraphs 4o - 42 of Appendix K 
of the authorizing document. 
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~ E3 - ANNUAL BEOHE:FIT FRCM Dmm:ASE II ~ COS'l'S OF EXI8'J!.ING ~ 

ADnual benefit {aouarsHal Lepge o:r ~ruaturea {f~} 
:vate s :re with :vate Private shore with:-P:ti1J'iL"te 
public benefit shore public benefit ahore 

Section Public Public Private no public Public PUblic Private no public !l!Otal 
shore structure struotu:re · benefit shore benefit benefit benefit 

Madison Township 

Morgan Beach 964 0 0 0 530 0 0 0 530 

Laurence Harbor 709 1,530 86o 0 3S'Kl 84o 470 0 1,700 

Seidler's Beach 0 0 44o 0 0 0 2lao 0 2lao 

bll boll croft 0 0 0 0 0 0 0 0 0 
I 

\11 
1,673 84o SUbtotal 1,530 1,300 0 920 710 0 2,470 

Matawan Township 

Cl.if'f'wood Beach -
wst 0 0 350 0 0 0 200 0 200 

Cliffwood Beach -
east 0 0 300 0 0 0 170 0 170 

Subtotal 0 0 65o 0 0 0 370 0 370 

!ot&l lz673 lz530 lz220 0 920 84o lzo8o 0 228Jao 

(a) Computed on basis of 55 cents per :foot o:r structure • 



'.rABLE E4 - 1!STIMA!1'ED ANNUAL BENEliT.1' :tP!QI PREvEtt.tlON 
01! EROSION DAMAGES 

Estilii.ited: 
total AlmUal 

Section Length damage benefit 
(feet) {dollars) (dollars) 

~ 

Madison TownshiE 

Morgan :Beach l,4oo 0 0 

Laurence Harbor 3,8oo 0 0 

Seidler's Beach 2,200 0 0 

Knollcro:tt 2,850 6o,ooo 2,2ao(a) 

Subtotal 10,250 6o,ooo 2,28o 

Matawan TownshiE 

Cli:t':f'wood :Beach -
570(a) west 2,200 15,000 

Cli:t':f'wood :Beach -
2,2ao(a) East 3,250 6o,ooo 

Subtotal 5,450 75,000 2,850 

Total 15,700 135,000 5,130 

(a) Private benefit to private shore open to public use. 
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'.l!AliLE E5 • JlllEAIIil)(lll OP El1l.':DIA!m) AIIIIUAL lll!lll!l".1!r FIQI. ll!!Oll!l Pim!IOO'J.'IOll (IXlLJ:.AH!) 

llOiiatit trail m &cl"'!Uod m&Iii-
to be ...... d tl'\Om lltcree.tionoJ. teaaDce OO&ta o't P':r"e'ftr:rtion ot 

S.ation an4 1 tm exoa1on lleMtito (a! atruature11 erosion~ summation 
PUlliio Private MHo Mlio Pr:l.ve.te Mlic Pr1'Yi PUblic !'rlv&te ~ 

MAI>ISO!I 'l'Ol®liiiF 
I!Ot'EIILU Boaall 

Pul>Ho ahoro 100 0 7,/SIJo 530 0 0 0 8.230 0 3.230 
!'rlve.te ohore nth public benefito 0 100 5,200 0 0 0 0 ,,200 100 3.300 
Pr:l.vate shore 111tll no pub:Uc lleMtit 0 0 0 0 0 0 0 0 0 0 
Tot&J. 160 100 i~;t ;~ 6 6 0 1),430 1lTio :;f,530 

Tot&J. publ.io '"""' pr:l.)'!l:te benefits 200 0 

LAl1REN!lE l!Al1110R 

Pllblio ohore 700 0 20,000 ~ 0 0 0 2l.,OSQ 0 21,090 
Private ehore 111 tll public benafit 0 1<00 ll,TOO 470 0 0 l2,540 870 13,410 
Prtve.te ohon With no publlo benefito 0 0 0 0 0 0 0 0 0 0 
TotoJ. 166 liOO ~:til§ 1,2)) lito 6 0 33.630 3'£,; 34.506 

TotoJ. publio '"""' pr:tve.te benefito uoo 1100 0 

SEIDLER'S llliiiCll 

PUblic shore 0 0 0 0 0 0 0 0 0 0 0 
Private shore With pubUc beMfito 0 900 28,/SIJo 0 240 0 0 26,/SIJo 1,140 :!9. 740 
!'rlvato shore Witll no public boMfit 0 0 0 0 0 0 0 0 0 0 
TotoJ. 0 @ §g;fi'§ 0 2lki 0 0 28,600 J;f%g 29,711![ 

Total. publio """" prtve.te ben<ofita 900 240 6 

K!roLLCl¥lJT 

P'Ublio ab.o:nt 0 0 0 0 0 0 0 0 0 
!'rlve.te shore Witll public benefit 0 1,1<00 6,900 0 0 0 2,26o 6,900 3,68o l0,58o 
Privata shore With public benefit 0 0 0 0 0 0 0 0 0 0 
TotoJ. 0 l,liOO g;l$ 0 6 0 2,280 6,900 d:;J io,5! 

TOtal pul!lio '"""' J>l1vato benofits 1400 0 2,280 

rorAL MAI>IllOll 'l'OWll!IIIIl' 

Public shore Boo 0 27 ,ISIJo 920 0 0 0 29.320 0 29.)20 
Prtve.te shore With public lleMfit 0 2,8oo 52.~ 840 no 0 2,28o 53,240 5.190 59.030 
Prive.te ehore With no public benefit 0 0 0 0 0 0 0 0 0 

Tat&l 000 IJ•MO 00000 1,7§0 7lo 0 2,2136 82 5Co s~:m ® :o 
Total pul!lic '"""' prtvate benetite 3600 ·~9fx)- 2410 2,®0 

MAII!AWA!f 'l'OWll!IIIIl' 
Olittwood lleil<h - .... t 

Pu.bl.ic ah.ore 0 0 0 0 0 0 0 0 0 0 

Prive.to shore With pubUc benefit 0 1,1<00 30,000 0 200 0 570 30,000 2,170 32,170 
Private shore Witll no publlc beMtit 0 0 0 0 0 0 0 0 0 0 

TotoJ. 0 l,liOO ~:m 0 200 0 570 30,000 2,i70 j2,170 
TotoJ. pul!lic and pr:tvate benefito iliOO 200 576 32,116 

OlU':f'Wod. lleaoh - out 

Public shore ·o 0 0 0 0 0 0 0 0 0 

Private shore rlth pul;llio benef1t 0 2,200 18,/SIJo 0 170 0 a,28o 18,/SIJo 4,650 23,250 

Pr:l.vate anore llith no public benefit 0 0 0 0 0 0 0 0 0 
23J~-: ~otoJ. 0 2,200 i~:t 0 170 0 2,286 18,600 li,656 

Total pul!lio and pri..,..te l>enefi to 2200 lfO 2280 23,250 

rorAL !WI:AliAif TO\IIISllll' 

Public ahore 0 0 0 0 0 0 0 0 0 0 

PriV!\te shore With public benefit 0 3,/SIJo' ljS,/SIJo 0 370 0 2,850 ljS,/SIJo 6,820 55.420 

Private shore with no pul;ll1o 'benefit 0 0 0 0 0 0 0 0 0 0 

Total 0 ;5·600 ffil;tl§ 0 370 0 p;o 48,600 ,~;§§ 55 ,4?2 
TOtal puJ?lio and pri'\'!l:te benofits 310 285 

rorAL 

Public aho:re Boo 0 27 ,CoO 920 0 0 29320 
Prl""'te eno, With public benofit 0 6,1<00 101,000 840 0 5,130 lllt., 450 

Private ohore llith no public benefit 0 0 0 0 0 0 

TotoJ. &50 6 400 120.500 1 :4 TIQ_ 
TOtal 12!),&56 

1~! 
All reonation&l benefits are public . 
EX<l1- $70,4oo benefits for K<o..,.burg, Wich are evaluated in po.rauaih 4 snd teble 3 of 

suppl...,nt 2 of - origiml "'port. 
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TAl3LE E6 ~ StJMMARr OF ESTDfATEO ANNUAL BENEF u'S (DOLLAES) 

SHORE HURR!CANE 
ITEM SEa!'ION PR<Y!'EXJTION P~ON T<Jr.AL 

MADISON TOWNSHIP 
l Land. to be saved from erosion 3,6oo 3,6oo 

2 Becreationbenefit 80,000 12,800 92,800 

3 Decreased maintenance of' 
existing structures 2,470 2,470 

4 Prevention of' erosion damage 2,28o 2,28o 

5 Prevention of' damages from tidal 
flooding l2z200 l2z200 

Subtotal 88,350 25,000 113,350 

MA!MWAN TOWNSHIP 

l Land to be saved from erosion 3,6oo 3,6oo 

2 Recreational benefit 48,6oo 48,6oo 

3 Decreased maintenance of' existing 
structures 370 370 

4 Prevention of' erosion da.ma.ge 2,850 2,850 

5 Prevention of' damages from tidal 
flooding 

Subtotal 55,420 0 55,420 

Grand Total 143,770 25;000 168,770 

Rounded 143,000 25,000 168,800 
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TABLE lrT - SUMMARr OF ADUAL :BENEF11'S l"J);M SHORE AND HURRICANE 
Pim!!!CfiO!l (DOLLARS) 

SHORE RURRICANE 
SECTION Pll.O.l'.OOTION PROTECTION 

BfmEii'ITS BENEliT.l'S 

MADISON TOW.NSBIP 

1 Morgan Beach 13,530 25,000(a) 313,530 

2 La:qrenee Harbor 34,500 34,500 

3 SeidJ.er' s :Beach· 29,74o 29,74o 

4 Knollcro:f't 10z58o 10,28o 

6 Subtotal 88:350 25 .• 000 113,350 

MA!MWAN TOWNSHIP 

1 C11:f':f'wood Beach - west 32,170 32,170 

2 C11:f':f'wood Beach - east 23,250 23,250 

3 Subtotal 55,420 55,420 

MADISON AND MNI'AWAN' TOWNSHIPS 

1 Total 143, TIO 25,000 ' 168,770 

R.OO:NDED 143/300 25,000 168,800 

(a) Paragraphs :22 and E5 and Table E2. 
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